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ABS TRACT 
The d ownstrea m drift of macroinvertebrates and the daily feed ing 
cycle of the striped shiner, Notropis chrysocephalus (Rafinesque), were 
studied during the spring and summer of 1 978 in Polecat Creek, Illinois. 
The purpose of the study was t o :  investigate the d r i f t  phenomenon of 
an en tire lotic community, deter mine the pattern of diel periodicity 
for several impor tant benthic populations, make qualitative and quantita­
tive assessments of the rela tion of drift t o  benthos, and examine drift 
in relat ion to the daily feeding ecol ogy of a cyprinid carnivore. 
Polecat Creek at the sampl ing s i t e  was a relatively fast-flowing 
third-order stream, with frequent riffles . Drift sampling was c onducted 
at the d ownstream end of a single riffle over four 24-hour periods; 
April 28 -29, May 1 9-20, August 1 0- 1 1 ,  and September 1 - 2 .  Current velocity 
was measured a t  the mouth of  the net and the number or weight of aquatic 
invertebrates collected was standardized according t o  volume of water, 
def ined as drift density. The standing c r op of invertebrates in the 
riffle benthos was estimated from f our s�rbe r  f oot square samples taken 
in the riffle  area upstream of the rjr if t net after drift sampling was 
c oncluded. Fish were c ollected , by seining, a t  six-hour intervals on 
May 1 9-20 and four-hour intervals on Augus t  1 0- 1 1 .  The f ish were measured 
and weighed, s t o mach contents were r emoved from the d igestive tract beginning 
a t  the e s ophagus and extending t o  the f i r s t  180 degree turn, the c ontents 
were identified , c ounted and wet weighed. 
Invertebrates other than insects c omprised only 0.3 per cent of the 
total numbers of aquatic drift.  Chironomidae larvae a nd pupae dominated 
drift c ollections in April and May. The mayflies, Baetis and Caeni s ,  
t h e  adult elmid, Dubiraphia vittata and t h e  cadd isfly, Cheu ma t opsyche, were 
the predominant taxa in the August and September drift samples.  
Several insects collected during this study had not previousl y  
been reported as part of the drift or as drifting within a pattern of 
diel periodicity in warm water streams these included: Isonychia, 
Pseudocloeon dubium, S tenacron interpunctatum, Dubiraphia vittata, 
Macronychus glabratus , Stenelmis crenata,  and Simulium . 
Benthic samples contained fewer taxa than drift samples and some 
invertebrates which were common in the drift were not present in bottom 
samples. 
Terrestrial invertebrates conSributed nearly one-third of  the 
drifting biomass over the �ntire study period and adult chironomids 
were the predominant taxonomic group . Adults from aquatic immature 
stages (Chironomidae,Hydropsychidae,  Ephemeroptera) drifted within 
a pattern of diel periodicity, ho wever adults from terrestria l origins 
exhibited no consistent patterns of drift .  
Peaks in feeding activity of  the striped shiner occurred prior 
to sunset and after sunrise, therefore, i t  was not feed ing most actively 
when drift densities were highest. Chironomid larvae were the principal 
food item of the striped shiner, even though other a quatic insects were 
co nnnon in the drift.  Diurnal d rift densities of chironomid larvae were 
higher than other prey organisms and therefore they were more availab le 
as a food item when fish were feeding most active ly .  
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INTRODUCTION 
The drift of lotic invertebrates refers to the downstream displacement 
of benthic organisms in stream curr�nts.  Benthic organisms of lotic habitats 
are variously adapted to resist displacement by the stream f low (Hynes 1970) , 
however some organisms do lose their attachment and are swept downstream. 
Although the drift of stream invertebrates now seems an obvious consequence 
for some organisms in the lotic system, it has only been within the last 25 
years that investigations of  the drift phenomenon have become a significant 
part of stream ecology. 
Waters (1965) distinquished three types of invertebrate drift according 
.. 
to their cause: "behavioral" drift,  which usua lly occurs at night and is 
the result of some behavioral activity of the organism; a low level "constant" 
drift , as a result of mechanical factors in the stream (i . e . ,  erosion) ; 
"catastrophic" drift which results from a physical disturbance of  the bottom 
fauna and is usually caused by f looding but may also be the result of drought ,  
high temperature, anchor ice,  pollution and insecticides. It  is behavioral 
drift,  with its often precipitous nocturnal peaks and involvement of an 
endogenous activity pattern, which has been so well-studied by stream ecologist s .  
Lotic ecologists have, within the last decade, r igorously studied the 
phemonenon of  invertebrate drif t .  Drift i s  a significant area of study for 
several reasons. One is the diel cycles, which were virtually unexplored 
until the discovery of diel periodicity of drift . Now, however,  many eco logical 
investigations are based on a 24-hour sampling scheme . Second is the complex 
questions which drift raises concerning lotic productivity. Drift densities 
even in small streams are so great as to raise questions concerning the ability 
of headwater regions to sustain invertebrate populations. Third is the 
importance of drift to the trophic ecology of st ream fishes. That drift serves 
as a means of energy f low from an area of production (a riffle) to an area 
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of consumption (a  pool) has been well documented . 
The use of  drift sampling to collect emerging and ovipositing adults 
is useful as an adjunct to stream insect life history investigations. Anderson 
( 1 967) pointed out that data on temporal activity and dispersal, which is  
obtained by drift sampling, cannot be obtained from benthos samples.  Also, 
drift sampling allows the investigator to include terrestrial organisms 
which may be extremely important as food for some fish . Drift collections 
also have an advantage in sampling organisms from a wide variety of microhabitat s .  
Recent invest igations by lotic ecologists have related drift sampling 
to the water quality of a stream; Larimore ( 1974) found that numbers and 
·• 
weights of both drift and benthos generally increased with water degradation. 
Other authors have correlated drift with channel sinuosity and pesticide 
levels in streams (Dimond 1967 , Morris et.al . 1968 , Brusven and MacPhee 1974) . 
This study was designed to investigate three principal areas of  the 
invertebrate drift phenemonon: first, the food habits and feeding chronology 
of the minnow Notropis chrysocephalus (Raf inesque) were examined and the 
relationship between diel feeding periodicity and the diel periodicity of  
the drift was determine d ;  second , the diel and seasonal variations in drift 
densities of the invertebrate community were examined; �rid third, the relation-
ship of invertebrate dri ft to the zoobenthic riffle community was evaluated.  
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LITERATURE REVIEW 
The drift of  stream invertebrates refers to their downstream transport 
in s tream curren t s .  While stream invertebrates are variously adapted for 
maintaining their position in running waters, it is expected that an 
occasional individual may lose its attachment to the substrate and consequently 
drift downstream. However ,  it is only within the last 25 years that observa­
tions have been made of large numbers of aquatic invertebrates in the drift .  
The earliest study on invertebrate drift was that of Needham ( 1928) , 
who was primarily concerned with the drift of  terrestrial insects that fell 
onto the stream surface and their use as food for fish. In the process of 
that study Needham also co�lected drifting aquatic organisms. Dendy ( 1 944) 
found the drift of invertebrates in a s tream was constant and, with but 
a few exceptions, all species which occurred in bottom samples were found 
to drift a t  some t ime. The contribution which had perhaps the greatest 
impact in stimulating interest and research i rrto the subj ect was published 
by Muller ( 1954). Muller reported large quant ities of  drift in a very small 
Swedish stream and made observations on the qualitative relationships -iamong 
drift, the bottom fauna and food consumed by fish. It was at this time 
that Muller also proposed his "colonization cycle" hypothesis for population 
regulation which included the downstream drift of aquatic immatures and 
upstream flight of winged adults. 
Waters ( 1 972) emphasized that a "drift fauna , "  distinct from a bottom 
fauna , does not exist and is an inappropriate term. Drifting is merely a 
temporary event in the life of many members of the bottom fauna or other 
substrate-oriented populations. 
A great deal of literature has been compiled on the drift of stream 
invertebrates, most of it within t he last ten years.  The major effect of  
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the knowledge gained from drift studies i s  the emphasis on cyclic events . 
No longer should the ecologist be content with single-sample assessments 
taken only a t  one t ime of the die! period to stud y drift,  other t ypes of 
behavior, or other t ypes of organisms . 
Drift and Benthic Popula t ion Dynamic s 
Ecologists who study the drift phenomenon are forced to speculate a s  
t o  the function of drift in population dynamics and the means b y  which a 
stream invertebrate communi t y  adapts to such an apparent high rate of 
attrition. Muller ( 1954) , in proposing his "colonization cycle", sugge sted 
that a s  small larvae grew in size and required greater space they were 
forced to seek new space, the r e sult being downstream drift and therefore 
colonization of all  suitable habitat through the course of the stream. 
Muller suggested that drift acted as a means of keeping population densities 
down to the carrying capac i t y  of  the stream bottom. Muller ' s  ( 1 954) 
"colonization cycle" consisted of oviposition resulting in a concentration 
of eggs and young larvae in an upper reach of the stream, the downstream 
drift of i mmatures t o  colonize all suitable hab itats, and an up stream return 
of the adults to complete the cycle . 
I t  i s  well documented that f l ying adults of some stream insect species 
undertake a directed upstream migration, particularly gravid females.  Roos 
( 1957) reported a mas s movement of females with mature eggs in the upstream 
direction and determined the motive for the movement to be oviposition. A 
cadd isfl y, Oligophlebodes sigma, was reported by Pearson and Kramer (1972) to 
make a definite upstream migration of approximately 2-3 km, however the mayf l y  
Baetis b icaudatus did not make such a migration. Pearson and Kramer (1972) 
determined that the up stream migration of the caddisfly resulted in a concentrated 
deposition of eggs in the upper reaches of the stream. Elliott ( 197la) reported 
5 
the upstream flight of adults of  two species of caddisflies o n  a small 
English stream. However, Elliott ( 1 967c) found no definite upstream migration 
of imagos of Plecoptera and Ephemeroptera; i nstead, their movements were 
determi ned by the direction of  the wind. Harris a nd McCafferty ( 19 7 7 )  
evaluated the flying insect fauna o f  a small third order stream i n  Indiana 
and found the number of insects captured moving upstream was markedly 
greater than that moving downstream. Furthermore, they found that the 
greatest percentage of insects cap tured were females; i n  some species females 
comprised over 90% of the total catch. For the caddisfly Cheumatopsyche 
pettiti the ratio of  females to males moving downstream was 1 : 1 , the ratio 
of  females to males moving upstream was 9;1 . 
Immature forms of some species appear to have the ability to swim or 
crawl upstream. This upstream movement has been suggest� by some investigators 
to serve as a potential compensation for downstream drif t .  Bishop and Hynes 
( 1969b) reported upstream moveme nt of  substantial numbers of benthic 
i nvertebrates. I n  addition, they determined that upstream movement counter­
acted 6 . 5% of downstream drift by numbers and 4% by weight. These results 
agreed with those of  Elliott ( 19 7 1b) , who found that upstream movement 
compensated for 30% of the drift in winter and 7-10% i n  spring and summer . 
Elliott also reported that more invertebrates moved upstream at nigh t ,  and 
some exhibited a diel periodicity with a nocturnal peak. Waters ( 1965) found 
there was no upstream moveme nt to repopulate a stream bottom area depleted 
by drift.  However ,  in a similiar experime nt , Bishop and Hynes ( 1 969b) found 
the upstream movement was of  sufficient quant ity and species diversity to 
accoJnt for recolonization of areas denuded by erosion or dessication. 
Gammarid crustaceans present a somewhat different case. Commonly 
occurring in the benthos o f  small streams, they are often observed to exhibit 
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high drift rates along with stream insects .  While having no flying stage, 
it has been postula t ed that they may undertake a r eturn swimming migration 
to compensat e  for drift (Minckley 1964 , Elliott 197lb) . Minckley ( 1964) 
report ed that of the six kinds of amphipods known to occur in Doe Run Creek, 
Kentucky, only Gam arus bousfieldi was found t o  move upstream en masse; he 
sugges t ed that other species may utilize more subtle movements of  shorter 
distances to compensat e for drift .  I n  laboratory experiments, Hughes ( 1970) 
determined the ef fects of  two important environmental variables in a 
population of the amphipod Gammarus pulex. He found that with the addition 
of a food source, upstream movement was inhibi t ed and the drift rat e d ecreased 
·I 
and that at slower water v elocities upstream movement increased as did the 
numb ers of  individuals drifting. 
Two major theories have arisen which relate drift quantitatively to 
benthic d ensity : ( 1 )  Inver t ebrat e  drift is d ensity-indep endent being related 
to growth and life history phenomenon; (2)  Inver t ebrate drift is d ensity-
d ep endent wher e  benthic densities must exceed a certain threshold l evel before 
behavioral drift is initiated .  
Reisen and Prins ( 1 972) reported that since the regression of autochthonous 
drift on standing crop was not significan t ,  drift could not b e  used to estimate 
the standing crop of the b enthos in Praters Creek, South Carolina. They found 
that drift s eemed to be more closely correlat ed to emergence or pupation than 
to benthic d ens ity. Elliott ( 1967a, 1967c) and Kroger ( 1974) agreed there was 
more correlation between the stage of  the life cycle of  a species and drift 
abundance than between benthic density and numbers drifting. S everal investiga-
tors have found that drift d ensities were r elated to foraging activities and 
food levels and not to benthic d ensi t y .  Drift of B ezzia was greatest during 
April and June and coincided with increases in the organisms' major food source, 
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periphyton and chironomids (Reisen 1976) . Hughes ( 1970) , Hildebrand ( 1974)  
and Otto ( 1976) found that d rift activity dec reased with the addition of  a 
food source.  Hildebrand repo rted that increased drift act ivity was the 
resu lt of increased foraging activity during pe riods of low food leve l s .  
Reisen ( 1972)  found that d rift was not related to benthic densities, but 
that d rift was synchronized with feeding act ivity and spawning of  fish and, 
therefore, greatest in sp ringtime. 
S t ream ecologists who believe that drift is denisty-dependent feel 
that by monito ring the volune of  d rift , seconda ry lotic p roductivity may be 
estimated. Dimond ( 1967)  found the r�lationship of quantity of d rift to the 
increasing standing c rop to �e curvilinear, thus suggesting that d rift was 
a density-related p rocess. In a study of  the standing c rop and drift rate of 
a s t ream bottom fauna, Waters (1961) found that varying levels of p roductive 
capacity in diffe rent s t reams did effect the d rift rat e .  S t reams defined as 
having a highe r p roductive capacity had the highe r drift rates . Wate rs ( 1966) 
reported that drift rate did not appear to be a linear function of population 
density, howeverhe postulated that d rift may be a function of p roduction ra te at  
o r  above the point at which the ca rrying capacity is reached o r, in othe r words,  
a function of the degree to which the ca rrying capacity tends to be exceeded. 
Pearson and K ramer ( 1972) , in a study of two populations of s t ream inse c t s ,  
the caddisf ly Oligophlebodes sigma and the mayfly Baetis bicaudatus, found 
what appeared to be very definite correlations between d rift and benthic 
population pa rame te rs .  They repo rted that d rift rates o f  O .  sigma l a rvae were 
g reatest when biomass in the benthos and p roduction we re g reatest . Drift rates 
we re positively co rrelated with density during the months of  June-Septemb e r  
fo r both O .  sigma larvae and B .  b icaudatus nymphs.  
The study of inve rtebrate d rift has become an i mportant adjunct to 
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tradit ional methods o f  investigating stream insect l i fe histories, (Anderson 
1967) . For several species it has been observed that the greatest drift 
occurs in the younger l i fe cycle stages (Anderson 196 7 ,  Elliott 1967a ) .  
However a higher relative propensity to drift during the later and larger life 
cycle stages has been observed more frequently (Anderson 1 9 6 7 ,  Elliott 1967a,  
Ulfstrand 1968 ) .  Several reasons for this have been postulated . First, growth 
in biomass is o ften greatest during later life cycle stages, which may place 
the greatest intensity of population pressure upon available l iving spac e .  The 
consequent increase in intra-specific competition may result in increased 
activity and drift. In some species of Plecoptera and Ephemeroptera studied 
. , 
by Elliott ( 1 967c) , the density o f  nymphs in the drift increased during periods 
o f  rapid growth. Second, the large organisms , protruding farther into the 
curren t ,  may be thus more susceptible to dislodgemen t .  Finally, increased 
drift may result from pre-pupation and pre-emergence activity as the mature 
larvae and nymphs move to stream banks , preferred bottom types, or areas o f  
current velocity more suitable for the actual emergence (Elliott 1967a, Hynes 
1970,  Reisen and Prins 1972) . Kroger ( 1 974)  found more apparent correlation 
between species life cycle stage and drift ing than be tween species abundance 
and numbers drifting. Elliott ( 197la) reported that the emergence o f  some 
aquatic insects showed a diel periodicity o f  activity, greater numbers o f  
emerging insects were captured during the nocturnal period with peaks a t  the 
beginning and end o f  the night . 
Seasonal variations in drift rates are known to exist and most investigations 
have found drift activity to be substantially higher during the warmer months 
of the year. Cli fford (1 972a) stated that d ri ft densities, total daily drift 
and number of taxa in the drift were very low in winter. Drift rates o f  
Oli gophlebodes sigma were found to be low from September through March, began 
increasing in April and reached a maximum in June and July (Pearson and Kramer 
1972 ) .  Howe ver ,  Anderson ( 1967)  reported that the predominant drift o f  some 
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species o f  caddisflies occurred during the colder months o f  the year. 
An environmental factor which may a ffect the amplitude of invertebrate 
drift is current veloc ity. Periods o f  increased flow usually have the expected 
effect of increasing drift (Anderson and Lehmkuhl 1968 , Ulfstrand 1968, Bishop 
and Hynes 1969a), however periods o f  low dishcarge, with reduced current 
veloc ities , have also been observed to increase drift ( Minshall and Winger 
1968) . An increase in water velocity has also been found to result in an 
increase in terrestrial forms in the drift (Hinckley and Kennedy 1972) , they 
also found that a decrease in water velocity did not prevent the usual increase 
in drift activity at sunset.  •l 
"Catastrophic" drift as de fined by Waters ( 1 965) results from the physical 
disturbance of the bottom fauna usually by flood and consequent bottom scouring. 
Anderson and Lehmkuhl ( 1 968) found that the drift rate increased within 24 
hours a fter the start of each rainy period, with the increase approximately 
proportional to the increase in stream flow. Freshets due to less than one 
inch o f  rain caused a fourfold increase in numbers and fivefold to eightfold 
increase in biomass . The major e ffect o f  flooding was the redistribution o f  
the population over t he width o f  the stream bed (Hynes 1970, Lehmkuhl and 
Anderson 1972) . Catastrophic drift may be the result o f  some disturbance other 
than flooding. Hynes e t . a l .  ( 1974)  reported a catastrophic drift occurred 
after the experimental application o f  the blackfly larvicide Methoxychlor 
to two rivers in Canada . 
The distance which stream i nvertebrates drift is o f  considerable importance 
to the populations concerned . Waters ( 1965) estimated the maximum distance 
for which behavioral drift was e ffective to be approximately SO to 60 meters 
per night for Baetis and Gammarus. McLay ( 1 970) using the same data, subj ected 
these estimates to a more rigorous analysis and the result was a correction to 
abo·.-': 100 m for Bae tis and 130 m for G ammarus. Peterka ( 1969) found the distance 
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drifting for Gammarus to be less than 1 5 2  meters a nd co ncluded that the 
distances traveled were great e nough to have signi fica nt effects o n  populations 
i n  a stream riffle . 
Diel Periodic ity o f  Drift 
It is now well-known that many species o f  stream i nvertebrates drift 
downstream as a natural occurrence. Usually this downstream d isplacement o f  
orga nisms exhibits some pattern o f  diel periodicity, with peaks i n  activity 
occurring at regular i ntervals o f  the 24-hour period . Diel periodicity, 
as defi ned by Waters ( 1972)  is a recurrent temporal pattern with a 24-hour 
period which is observed i n  the fieki, as opposed to a circadian rhythm or 
a n  e ndoge nous element . 
Most species exhibi t i ng a diel periodicity i n  drift are active at  night 
with dri ft occurring primarily at  night a nd little during the day ( Ta naka 
1960, Waters 1962a, Muller 1963,  Elliott 1965) . The first report that a 
diel periodicity o f  drift did exist was by Tanaka ( 1 960) who fou nd the i ncrease 
i n  drift activity at night to be extreme ; the dri ft o f  some mayflies i ncreased 
as much as 23 times over daytime levels.  Waters ( 1962a) described the pattern 
of the drift activity for a 24-hour period as daily recurri ng ch anges with a 
great i ncrease i n  drift rate about o ne hour after sunset, a decrease through 
the night ,  a nd a sharp retur n to daytime low va lues at  about sunrise . I n  
some cases, a second peak occurred just prior to dawn. Muller ( 1963) fou nd 
the dri ft maxima occurred at  night with the number o f  such maxima (2  or 3) 
appar e nt ly being determined by length of the night . Elliott ( 1 969) sampled 
drift every 30 minutes , instead o f  the usual o ne or two hours, a nd found the 
use of longer sampling period i n  some cases masked the detection of peaks i n  
activity. 
Environme nta l  f�ctors which i nitiate the behavior patterns that produce 
diel periodicity have been well-stud ied. The e ntraining factor usually 
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involved is light intensity (Anderson 1 966,  Waters 1969, Elliott 1970a, 
Larimore 1972) . Light apparently stimulates increased activity as it  falls 
to some threshold of intensity, approximately 1 to 5 lux measured a t  the water 
surface (Holt and Waters 1 9 6 7 ,  Elliott 1969) . The moon may act to depress 
drift activity on some nights. Anderson ( 1 966) found the depressant effect 
of moonlight results from the suppression of activity of the larger s i ze 
classes o f  larval insects.  
There is no general agreement as to the involvement o f  circadian rhythms 
and the degree to which the drift periodicities are the result of external 
factors in the environment .  However ,  it seems likely that endogenous locomotor . ' 
rhythms are present to some degree and that these are synchroni zed by environ-
mental phase-setting agents.  Chast en ( 1968a) believed that the regular occurrence 
of peaks in the later part of the night was a r e flection of an endogenous 
ac tivity pattern. In studying the daily act ivity pattern of mayfly nymphs 
Elliott ( 1968a) reported that both exogenous and endogenous fac tors control 
the activity o f  the mayflies.  Elliott found that mayflies show two nocturnal 
diel periodicities in the lotic environment ;  one is shown by their numbers 
on the upper surface of stones, controlled by an exogenous factor,  and the 
other by their locomotor activity, which is controlled endogenously. 
Taxa of stream insects that are quantitatively most important in drift 
are the Ephemeroptera, family Simuliidae o f  the Diptera, Trichoptera and 
Plecoptera, apparently in that order (Waters 1969) . Amphipods o f  the genus 
Gammarus are frequently reported in marked periodicities and high drift rates 
(Waters 1972) , as has been the isopod Asellus (Thomas 1969) . The mayfly 
genus Baetis appears universally to exhibit high drift rates and marked 
periodicities (Tanaka 1960, Waters 1962a, Peterka 1969) . Brusven ( 1 97 0 a) 
reported highest levels o f  behavioral drift for five elmid beetles occurred at 
night. Reisen and Prins ( 1972)  found that the diel periodicity of holometabolous 
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insects was generally less p ronounced than that of  hemimetabolous insects .  
Chironomid larvae, while vastly abundant in most lotic biotopes, usually 
show little propensity to d rift  in a diel periodicity (Anderson 1966,  Elliott 
1967a, Ande rson and Lehmkuhl 1968,  Hynes et a l .  1 9 74) . However, Clifford 
( 1972a) found drift densities we re significantly g reater at  night for c h i ro-
nomid and simuliid l a rvae. K roge r ( 1 9 74) found that chi ronomid and simuliid 
larvae appeared to d rift randomly at one sampling site , but at another they 
exhibited a distinct nocturnal periodicity. 
Some lotic invertebrates exhibit peaks in behavorial d rift  during daylight 
hou rs (Anderson 1967,  Elliott 1970a ) .  Waters ( 1968,  1972) believed that day-
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active periodicities were the result of  a d i rect metabolism-activity relation-
ship related to water temperature .  Howeve r, Elliott ( 1 970a) stated that the 
day-active caddisflies he studied appeared to be controlled exogenously by 
a response to light. Anderson ( 1966) reported that the d rift activity patterns 
fo r Trichoptera were not even consistent at the family leve l .  (Kroger 1974)  
reported day-ac tive drifters include the stonefly genus Allope rla and the 
mayfly, Ephemerella tibialis. Clifford ( 1972b) found greater drift and higher 
average number of taxa always occurred du ring daylight hours . 
In discussing the problems of investigating invertebrate dri f t ,  Wate rs 
( 1969) pointed out that tu rbidity is  an important factor, especially in wa rm-
water streams . La rimo re ( 1972)  found that the Kaskaskia River, Illinois, with 
its fluctuating turbidity, temperature and volume , showed typical diel d rift  
pattern s .  
Larval fish in st reams have also been shown to d rift downstream in a 
pattern of diel per iodicity, Elliott ( 1 966) found that downst ream movements 
of trout f ry occu rred chiefly at night and was at a maximum during the ea rly 
hours of the e vening.  The movement appeared to be initiated by s unse� when 
light intensity dropped to 0 . 02 foot-candles.  Cyprinid f ry exhibited a marked 
noct urnal periodicity with greater numbers recovered at 0330 and 0530 hours 
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(Reisen 1972) . Clifford ( 1972a) reported that the organism with the most 
pronounced behavioral drift pattern was not an invertebrate, but the fry of 
the white sucker.  Ninety-eight percent of the dr ift o f  those fish fry occurred 
at n ight, with almost all o f  it occurring during the period from 2400 to 
0200 hours .  
Drift a s  an Environmental Parameter 
The drift o f  stream inver tebrates has been used by several investigators 
to partially analyze the effects o f  some environmental perturbations. The 
channelization o f  the Missouri River was found by Morris e t . a l .  ( 1 968) to 
result in drift densities eight times less than unchannelized stream sections .  
Zimmer and Bachmann ( 1976)  .reported channel ized stream segments to have less 
dr ift than meandering channels and recommended the impact o f  channelization 
might be lessoned i f  art i ficial channels were designed with more curvature. 
Bulkley et . a l .  ( 1976)  found s ignificant positive correlations between channel 
sinuosity and mean numbers o f  heptageniid and siphlonurid mayflies in the drift. 
The e ffects of power plant entrainment on macrobenthic communities were 
studied on the Wabash R iver by King and Mancini ( 1976) who found that the 
maj ority of invertebrates drifting d isplayed an increase in mortality at  
the plant discharge . Nymphs o f  Baetis exhibited a 69 . 5% difference in survival 
between intake and discharge. The difference was greatest during periods o f  
high delta T and h igh d ischarge temperature. Most species showed little 
deterioration o f  physical condition overall . In samples of Baetis at the 
discharge, however, 60% fewer animals were in good condition than in samples 
from the intake . 
Lar imore ( 1 9 7 2 )  reported dr ift , as a result o f  impoundment discharge, 
consisted largely of h igh volumes of microcrustacea and insec t s .  Kallemeyn 
and Novotny ( 1977)  found that i m.�ediately below a reservoir the zooplankton 
was highest and the macroinvertebrate densities lowes t .  Zooplankton abundance 
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was related directly t o  reservoir discharges. Macroinvertebrates, detritus, 
and organic matter increased progressively downstream. Insect drift in the 
tailwater of Lewis and Clark Reservior was comprised primarily of  Hexagenia, 
shown to originate mainly from the reserv61r, and chironomids ,  from both the 
reservoir and the tailwater section (Walburg et  a l .  1 97 1 ) . Walbur g et a l .  
( 1 97 1 )  also found a definite diel periodicity in the tailwater o f  the reservoir , 
even with the constant influence o f  the reservoir discharge. 
In s treams treated with toxicants, dri ft was a ffected in various ways. 
Application of squoxin (a fish toxicant) for a 1 3-hour period at levels o f  
100 ppb caused n o  significant increase i n  drift and therefore n o  acute e ffect 
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on dri ft o f  insects (Brusven and MacPhee 1974) . Other authors have shown that 
certain toxicants cause increases in drift and therefore the effects of toxicants 
can be tested. Dimond ( 1 967)  found that in s treams treated with DDT, recovery 
of the bottom fauna was rapid, but recovery of drift was delayed. 
Since many drift studies involve concurrent sampling of fish by electro-
fishing it is important to k now the effect of electrofishing on the macrobenthi.c 
drift. Bisson ( 1 976) found that electrofishing stimulated a tenfold increase 
in total macroinvertebrate drift. Turbellarians and chironomids showed t �1e 
greatest total increases. 
Drift and Fish Feeding 
The most obvious importance of  di:;1.fting invertebrates to their fish 
predators is the increase in their availability a s  food.  This increase in 
availability is important for two reasons: First, drift may transport 
invertebrates from an area of production (a riffle ) ,  which may be inaccessible 
to predators, to an area o f  consumption (a pool ) .  Waters ( 1 962b) found that 
drift rates increased across a r iffle and decreased across a pool . This 
transport of invertebrates carries food to a wider assemblage of fish species 
with varying discrete mic ro-habitat s .  Second, drifting invertebrates are 
moving and apparently are more visible and therefore more available . An 
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indirect effect o f  drift i s  that the dri ft phenomenon, having evolved for 
many species and presumably therefore having some selective value to the 
invertebrates , may have the effect o f  optimizing the production o f  invertebrates 
and thus maximi zing the food supply of fishes. 
Most studies have investigated food habits of fish in relation to drifting 
invertebrates as a more available food source. Some fish appear to exhibit 
little selectivity and feed in proportion to food availability; Barber and 
Minckley ( 1 9 7 1 )  found this to be true o f  the creek chub. One o f  the first 
reports o f  drift and fish feeding was by Mul ler ( 1954) who examined stomachs 
o f  trout and grayling. He determined that the food o f  brown trout came mainly •I 
from the drift. Elliott ( 1 �67b) found higher proportions o f  drifting forms 
in the stomachs o f  brown trout at the same t ime that drift activity was high. 
In a study of the tailwater o f  Lewis and Clark Reservoi r ,  Missour i ,  the goldeye 
selected mainly drifting insects as foods (Walburg et a l .  1 9 7 1 ) . They also 
found that the goldeye was more common in the tailwater from May through Augus t ,  
which correlated with peak abundance o f  the goldeyes ' preferred food item in 
the drift. Nilsson ( 1957)  reported that stream-dwelling brown trout fed mainly 
on organic drift, and lake-dwell ing trout fed mainly on fish and insect s .  He 
also found di fferences in the food consumed in the upper and lower course o f  
a stream, d rift was most important in the upper section o f  a stream. This 
agrees with Hynes ( 1970) who stated that r iffles produce more drift than do 
pools, which indicates a decreasing importance o f  drift in the lower reaches 
o f  a stream. 
Some authors have failed to find a relationship between drift and feeding. 
Chaston ( 1968b) believed that other invest igations of drift and f ish feeding 
had no control over the fish and there fore studies relating quantity drifting 
to quan tity in fish stomachs were meaningless. Chas ten set up an experiment 
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whereby fish were placed in a tank which only allowed them to feed on items 
from the water column and not f rom the substrate. He concluded from a series 
of experiments that invertebrate drift is not exploited as a food source by 
brown trou t .  Chaston ( 1 969) found a relationship did exist between drift of 
terrestrial forms and fish feeding. However he found no such relationship 
between feeding of trout and maximum occurrence of benthic forms of drift .  
This agrees with Tusa ( 1969) who found that the occurrence of  organisms in 
the drift did not correspond to their occurrence in the diet.  These authors 
and others postulate that the food of the fishes investigated came directly 
from the substrate. Mundie ( 19 7 1 )  demonstrated greater consumption of chiro-
., 
nornids by coho salmon fry than would be expected from the proportion of  these 
insects in the d r ift . 
Many investigators have shown a definite feeding periodicity for numerous 
species of  fishes (Hoyt 1 9 7 0 ,  Barber and Minckley 197 1 ,  Mathur and Ramsey 1 9 7 4 ,  
Mathur 1 9 7 7 ) . Starrett ( 1950) was able to show that, for the spotfin shiner, 
feeding increased through the day, reaching a maximum by late afternoon and 
dusk. His data also indicated that a ll the stream minnows he studied were 
mainly d iurnal feeders. Seining and trapping data given by Starrett indicated 
that three common minnows were active during daylight and were relatively 
inactive at nigh t .  Mendelson ( 1975) trapped more fish at nigh t ;  however ,  he 
believed the traps were entered during crepuscular periods rather than at night. 
Temperature may play a role in the diel periodicity of  feeding. Mathur ( 1 973) 
found the optimum temperature for maximal feeding of the blackbanded darter 
in their natural habitat to be 17-23°c .  
Peaks in feeding activity are variable depending on season, species, 
food availability and possible other unknown factors. Generally, peaks in 
feeding periodicity appear to occur in late afternoon near dusk and again in 
early morning hours .  Species o f  fish known to prefer plant matter were most 
active during the day. The silverjaw minnow showed the greatest intensity of 
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food search in the morning (Hoyt 1970) . Phillips ( 1969) found that the 
red-bellied dace fed most actively around midday with decreased feeding at 
night. 
The periodicity o f  feeding in carnivorous fish is more variable.  The 
creek chub showed a peak o f  mean fullness about midnight with the average 
total volume at that t ime 30%; the mean fullness gradually increased as the 
day progressed ( Barber and Minckley 1 97 1 ) .  The longnose shiner had a maximum 
food volume at  1600 hours o f  32%; at 0330 hours it had decreased to 1 % ,  empty 
stomachs were found primarily at  2400 and 0330 hours (Heins and Clemmer 1975) . 
Mathur ( 1973)  found that the b lackbanded darter consumed no fresh food after 
dusk and feeding peaks occucred in morning and a higher one in late afternoon . 
The rough shiner showed a higher feeding peak a t  0600 hours and a lower one 
at 2000 hours in April.  Again in September there was a feeding peak at  2000 
hours (Mathur and Ramsey 1 9 74) . The southern str iped shiner appeared to be 
feeding continuously through the day and night with no peak, however all insects 
eaten in this case were o f  terrestrial origin (Hambrick and Hibbs 1976) . 
Since behavioral dri ft occurs most o ften in a die! periodicity, a number 
o f  studies have included a comparison o f  the periodicity o f  fish feeding with 
drift periodicity. Elliott ( 1 9 70b) reported a correlation between diel changes 
o f  benthic invertebrates in drift and diet;  however ,  this did not always 
hold true for terrestrial forms . Although White and Hallace ( 1973)  did not 
sample the invertebrate population, they did find that the major peak in 
stomach fullness occurred at 2 1 00 hours, which should have been the t ime o f  
maximum dri ft activity for the season the sampling occurred. In comparing the 
diel dri ft of chironomids with the die! diet o f  coho salmon fry, Mundie ( 1 97 1 )  
found chironomid drift rates increased almost two-fold at night. However, 
the concurrent diel consumption by coho fry showed that the fish did not appear 
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to utili ze the drifting chironomids a s  a food source. The rough shiner showed 
peaks in consumption o f  certain food items that correlated to peaks in drift 
activity (Mathur and Ramsey 1 9 74 ) . Mathur and Ramsey found that terrestrial 
insects and mayflies, but not Diptera and Trichoptera, coincided in the drift 
and diet . Peaks in feeding activity may coincide with peaks in drift activity 
because many fish exploit the food resources most ava i lable to them. Such 
was the case in four species o f  the genus Notropis (Mendelson 1975) and in 
the creek chub (Barber and Minckley 1 9 7 1 ) . 
Terrestrial invertebrates that fa ll onto streams contribute significant 
quantities o f  food to stream fishes. Allochthonous drift has been shown to 
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comprise a large portion o f  salmonid diets (Elliott 1967b,  Chaston 1969,  Tusa 
1969) . Specifically, Hunt ( 1 965) and Jenkins et a l .  ( 1970) found terrestrial 
invertebrates were utilized in approximate relation to their abundance and 
were an important food for trout in sunnne r .  Starrett ( 1 950) found that the 
use o f  terrestrial invertebrates as food for minnows increased in autumn and 
in the presence o f  a wind . The southern striped shiner was found to feed 
exclusive ly on terrestrial insects,  which Hambrick and Hibbs ( 1976)  thought 
was due to a scarity o f  benthic organisms . The striped shiner fed primari ly 
on terrestrial Coleoptera and Diptera in streams in Kentucky (Lotrich 1973) . 
Griffith ( 1 974) was the only author to find that the terrestrial composition 
of both the drift and stomach contents was not significant. Tusa ( 1969) did 
report that the occurrence of benthic organisms in the drift was more constant , 
on a per hour basis, thanwas the occurrence o f  terrestrial organisms . 
Only recently has anyone investigated drift and fish other than salmonids. 
The stomach contents of 373 yellowfin shiners from a warm water stream were 
examined by Reisen ( 1 972) . He found that the dri fting invertebrates were 
consumed in quantities proportional to their composition by weight in the 
drift . I n  another warm water stream, Larimore ( 1972)  examined stomach contents 
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from several representative fish spec ies. He found that the benthos included 
the greatest variety of organisms, the drif t ,  consistently, the most Diptera 
and the stomachs usually contained more variety than drift but less than the 
benthos. Larimore also found that fish stomachs contained proportionally more 
Trichoptera than was found in either the drift or the benthos. Thi s  selection 
for Trichoptera larvae was also reported for the yellowf in shiner (Reisen 
1972) . For four species of the genus Notropis the pattern of exploitation is 
toward a preference for common, accessible and moderate size organisms (Mendelson 
1975) . Larval Diptera were the most important food item in all four species 
throughout the year. Immature Diptera, Ephemeroptera and Trichoptera were . , 
dominant in the diet of the b lackbanded darter (Mathur 1973) . These organisms 
were most abundant in the drift during the nigh t ,  but most were eaten during 
the day. Mathur also reported that Diptera larvae were the most important food 
through the year by numbe r  and frequency, and mayflies were most important by 
weight . Starrett ( 1950) found that Diptera larvae were available as food 
thoroughout the year and were found to comprise much of the diet of young 
spotfin shiners. White and Wallace ( 1 973) reported that during the summer 
the spotf in shiner consumed mainly ants at night and caddisf lies during the 
day. 
Several taxonomic groups of drifting organisms are important as food for 
trout . Griffith ( 1974 ) ,  in a study of brook trout, found that members of  
five insect orders (Ephemeroptera, Coleoptera , Diptera, Trichoptera, and 
Plecoptera) comprised 97% of the number of drift organisms and an average of 
92% of the numbers eaten. Rainbow trout utilized simuliids and free living 
caddisflies, but , baetids, chironomid larvae and pupae and caddisflies in 
hard cases were all poorly utilized (Jenkins et a l .  1970) . The most important 
food for brown trout was found by Nilsson ( 1 957) to be Trichoptera . Elliott 
( 1967b) found that nearly all conunon members of the benthos and drift occurred 
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in trout stomachs, but only older trout contained the larger members o f  the 
benthos and drift . Mason ( 1 969) reported that juvenile coho salmon rely 
chiefly on drift and feed primarily at night . 
The emergence o f  aquatic insects may serve as an extremely important 
food resource for many stream fishes .  The emergence o f  mayflies and caddisflies 
was found by Starrett ( 1 950) to occur mainly in the late a fternoon and a t  dusk 
and an increase of these in stomachs was noted in some minnows . Elliott ( 1967b) 
found that emerging aquatic insects formed an important part of the day food 
o f  trout, especially in summer . However, Ell iott ( 1970b) d id not find a good 
correlation between diel changes o�, emerging invertebrates in the diet and dri f t .  
Investigators have dis�overed several means by which competit ion for food 
within a fish community is reduced. Elliott ( 1967b) found that d i fferent age 
classes o f  trout select different food items . Drifting insects were fed on 
mainly by j uvenile trout. Differences in prey selection between four species 
of Notropis were related principally to spatial rather than taxonomic considera­
tions (Mendelson 1975) . Midwater species tended to feed on drifting chironomids, 
copepods ,  terrestrial invertebrates and other invertebrates found in the water 
column. Bottom-dwelling f ishes fed on benthic chironomids, t ipulids , 
oligochaetes and organisms found in pool substrates. This concept of spatial 
u t il i za t ion was used by Muller ( 1954) and N ilsson ( 1 957) when they studied the 
food habits of trout and cohabiting fish species. They found that even though 
the food items between the two f ish may have been very similiar, they were not 
in compet it ion for food. Trout in lotic environments fed in the mid-water 
column on dr ifting organisms of  simil iar taxa as the cohabit ing f ish species, 
which fed on food items from the substrat e .  Although it was not the intent 
of Hun t ' s  ( 1965) investigat ion to determine degree of compet it ion, he did f ind 
that the surf ace feeding behavior of trout was important in reducing compet it ion 
with the white sucker and mottled sculpin, bot h  o f  which were bottom feeder s .  
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Competition may also b e  reduced due to different feeding ac t ivity periods. 
The blackbanded darter feeds only during the daylight hours and cohabiting 
species primarily at night (Mathur 1973) . 
Waters ( 1972) concludes that stream fishes are opportunists and frequently 
utilize drifting invertebrates, however ,  bottom foraging remains an important 
part o f  the feeding behavior o f  these fish, especially in older fish . Elliott 
( 1970b) reported that the diversity of the diet and size of the food usually 
increase with age in brown trout and benthic invertebrates in the drift are 
probably most important as food o f  young trout, especially fry .  
In conclusion, invertebrate drift is  important t o  any lotic fish population • )  
primarily because of the in�reased availability as a food item when it enters 
the drift. The diel periodicity o f  the drift has been shown to have a 
corresponding diel periodicity o f  feeding activity. Many authors have shown 
that drifting invertebrates , both benthic and terrestrial forms, are utilized 
in approximate proportion to their composition in the drift . 
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THE STUDY AREA 
Polecat Creek originates from field tiles in Edgar County, and f lows 
westward approximately 2 2 . 3  km to the Embarras River in Coles County, Illinois. 
The creek arises north of the Paris Moraine of the Shelbyville Morainic System, 
and runs westward in Wisconsinian glacial till plains parallel to the north 
edge of the Paris Moraine (Brummett 1972) . Polecat Creek enters the Embarras 
River 4 . 8  km upstream from Lake Charleston. Brummett (1972) reported that the 
creek is occasionally intermittant during late summer and fal l .  Horner ( 1 9 7 1 )  
reported that the creek had been dredged extensively near Ashmore and mined for 
gravel in that section. The cree� has an overall drop of 40 meters, the upper 
1 4 . 5  km has a gradient of l·.06 meters per km and the lower 7 . 6  km drops at a 
rate of 3 .  25 meters per km. The water shed for the entire stream syst:em drains 
7434 hectares of land (Baird 1976) . The depth of the stream ranges from 15 cm 
to 152 cm with an average of 40 cm and the average width is 5 . 9  m .  
Polecat Creek was described by Durham and Whitley ( 1 97 1 ) ,  Horner (1971) , 
and Brunnnet  (1972) as a stream with reasonably clean water. The stream does 
not receive a great deal of pollution although some is probable from septic 
tanks at Ashmore and also from agricultural runoff . Durham and Whitley (1971)  
reported that silt was a maj o r  problem in the streams of  Coles County, which 
they attributed to poor agricultural practices. Durham and Whitley ( 19 7 1 )  
found aquatic insects which included several forms generally associated with 
relatively clean water and the fish population was reported to be quite varied 
and abundant for a stream of such small size. 
In previous studies of Polecat Creek, the benthos was sampled qualitatively 
by Durham and Whitley (1971)  and Brummet t  ( 1972) . In addition Dyer (1976) 
did a quantitative study of the macrobenthos and included some invertebrate 
drift collec tions as part of a year long study of the food habits of the 
steelcolor shiner . The zooplankton populations have been investigated by 
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Durham and Whitley ( 1 9 7 1 )  and Baird ( 1976). The water chemistry parameters 
of Polecat Creek have been studied repeatedly {Durham and Whitley 1 9 7 1 ,  Brummett 
1972,  Baird 1976) . Water chemistry data recorded by Durham and Whitley ( 1 9 7 1 )  
included ; dissolved oxygen, pH, nitrates, nitrites, phosphates, sulfate s ,  carbon 
aioxide, calcium hardness,  total hardnes and turbidity. In addit ion to these 
Brummett ( 19 7 2 )  reported the following ancillary measurements; BOD, total 
dissolved solids, total suspended solids, iron, alkalinity, conductivity, 
cha:oride, flouride, free carbon dioxide and rainfa l l .  The data collected by 
Baird ( 1976)  appeared to show no significant differences from those collected 
by Durham and Whitley ( 1 9 7 1 )  and Brymmett ( 1 9 72 ) . Dyer ( 1976) began recording 
some chemical parameters bu� determined that the water quality was apparently 
unchanged from the earlier study by Brummett ( 1 972) who found that the water 
quality o f  Polecat Creek exceeded Federal guidelines for surface waters.  
The drift collect ions for this study were taken at one selected site on 
Polecat Creek, located approximately 50 m east o f  the ''Iron Bridge" on a 
secondary road south o f  Route 1 6 .  The site was 4 . 6  km upstream from the mouth 
o f  the stream and was in t�e northwest quarter o f  Section 1 0 ,  T12N,R10E. 
Polecat Creek at this location had entered the outwash area of the ancestral 
Embarras River and meandered through a narrow wooded valley. The watershed 
o f  the creek in this area drained soils o f  the Strawn-Lawson Association. The 
sampling site was bordered on the north by a hardwood oak-hickory forest and 
on the south by rolling farmland . The only aquatic vegetation was the alga 
Cladophora which grew on rocks during early summer . Water temperature ranged 
from a low o f  1 3° C in April to 24° C in August, the mean water temperature 
for the four sampling periods was 1 8 . 8° C .  The mean width was 5 . 8  m ,  the mean 
depth 23 cm and the mean current velocity during sampling was 0 . 42 m/sec. 
The discharge at the sampling site ranged from 0 . 6 7  cm/s on August 10  to 
24 
0 . 4 0  cm/s on September 1 ,  1 9 7 8 .  Measurable precipitation disturbed stream 
conditions prior to the August 10- 1 1  collection, rainfall measuring 0 . 4 9  inch 
was recorded in Charleston for the 24-hour period ending 1600 hours, August 1 0 .  
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METHODS AND MATERIALS 
The study was conducted on Polecat Creek, Coles County, Illinois during 
the spring and sunnner of 1 9 7 8 .  Drift collections were taken from a single 
riffle over a 24-hour period on April 28-29, May 19-20, August 1 0- 1 1  and 
September 1-2. The sampling location was in midstream near the downstream 
end of a riffle. The drift net was designed by Larimore ( 1 9 74 ) .  The net 
was supported by iron rods driven into the substrate and was positioned 
close to the stream bed, however the immediate area about the net was not 
disturbed. The upper edge of the net was always above the surface of the 
water column. The April and Hay collections were made using a 0 . 646 mm mesh 
. .  
size drift net, however that net was lost in a flood and the August and 
September collections were made using a mesh size of 0 . 4 7 1  mm .  Water and air 
temperature and height of water column sampled were measured every two hours .  
Current velocity measurements were taken at the mouth and on either side of 
the drift net using a Gurley Pygmy Current Meter. Cross-sectional area 
was measured immed iately downstream of the d rift net using a meter stick. 
Drift samples were collected at two hour intervals and preserved in 70% 
isopropyl alcoho l .  
All drift samples were rinsed i n  a No . 3 0  ( 0 . 595 mm) U . S .  standard 
sieve and hand sorted using a white enamel pan. The o rganisms were then 
sto red in 80% ethyl alcohol. Terrestrial and aquatic invertebrates were 
separated and considered separately. Terrestrial invertebrates were identified 
to family if possible and aquatic o rganisms to various levels but typically 
to genus. All Chironomidae la rvae were identified to subfamily for 
quantitative analysis,  and in addition, a representative sample (250 larvae) 
from Ap ril and May were identified to genus, for qualitative assessmen t .  
Identificat ions were made using a Zeiss stereoscope with magnificat ion to 
lOOx. The taxonomic keys used were the most recent available and all 
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species level designations were confirmed by entomologists at  the I l l inois 
Natural History Survey, Urbana , Illinois . The organisms were counted and 
then damp weighed to the nearest 0 . 1  mg on a Mettler HBO balance .  Damp weight 
was obtained by blotting the organisms on a paper towel until visible excess 
wetness had disappeared . No corrections were made for weight loss caused by 
preservation. The drift of aquatic invertebrate was standardized according 
to volume of water passing through the n e t ,  defined as drift density and 
expressed as numbers or weight per 100 cubic meters. Terrestrial drift was 
reported as numbers or weight collected per two hour sample,  defined as drift 
rate. 
The standing crop of i�vertebrates in the riffle benthos was estimated 
from four Surber square foot ( . 09 3  m2 ) samples taken by standard techniques 
(Needham and Needham 1962) . The benthic samples were taken in the riffle 
area upstream of the drift net after the drift sampling was concluded. 
Organisms from the Surber samples were processed in the same manner as the 
drift samples . 
Due to its consistent abundance at the sampling site and morphological 
characteristics, Notropis chrysocephalus (Rafinesque) was selected to 
demonstrate the relationship between drift and the trophic ecology of  a 
pool-dwelling consumer. Striped shiners were collected from Polecat Creek 
by seining downstream from the drift net .  Collections were made at  six-hour 
intervals on 19-20 May and at four-hour intervals on 10-11 August 1978.  It 
was assumed that digestion rates would not be rapid enough for feeding periods 
to be missed (Starrett 1950, Reisen 1 9 7 2 ,  White and Wallace 1973) . The fish 
were allowed to suffocate for approximately three minutes before being killed 
in 10% formalin. The three minute interval was used to reduce or eliminate 
regurgitat i on of food. After fixing in f ormalin for two weeks the fish were 
rinsed and transferred to 40% isopropyl alcohol . The fish were identif ied 
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using Pflieger ( 1975) , measured according to total length and weighed to the 
nearest tenth of a gram. 
Only fish longer than 40 mm total length were used in stomach analysis 
in order to eliminate size-specific or age-group differences in food (Reisen 
1 9 72) . Visual estimation of percent fullness was determined by a direct 
observation of the stomach after it had been split lengthwise and opened. 
Each stomach was assigned a percentage estimate as follows; O, 2 5 ,  SO, 7 5 ,  
100.  This method has been found to have a high degree of  correlation with wet 
weights of stomach contents (Noble 1972 , Mathur and Ramsey 1974) . Stomach 
contents were removed from the digestive tract beginning at the esophagus 
• & 
and extending to the first 180 degree turn, the contents were identified, 
counted and wet weighed . Partially digested items were counted as whole 
organisms. Later a large sample of a known number of food items of each 
aquatic taxon was weighed and the mean weight of each kind of organism was:· 
determined . To calculate the total weight of each taxon in the subsequent 
stomach analysis the number of organisms observed was multiplied by its 
estimated mean weight . The 24-hour feeding periodicity was determined on 
the basis of mean weights of stomach contents (mg) per gram of fish body 
weight (Mathur 1 9 73 ) . 
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RESULTS 
Composition of the Aquatic Invertebrate Drift 
The composition of the invertebrate drift in Polecat Creek is presented 
in Tables l-4 . The drift of lotic invertebrates exhibited definite seasonal 
trends in occurrance and abundance. I found greatest numbers and biomass 
of aquatic invertebrates in spring samples,  with a maximum in May. Biomass 
and numbers of invertebrates declined 2 7 . 0  and 4 1 . 0  per cent respectively 
when comparing summer to spring drift samples.  
Spring drift samples were characterized by a predominance of immature 
forms of the Chironomidae. Chironomid larvae and pupae comprised 8 0 . 0  and 
. � 
6 7 . 0  per cent by numbers of the aquatic invertebrate drift for April and May 
respectively. Chironomids made up 3 . 2  per cent of the aquatic drift in August 
but increased to 1 6 . 2  per cent in September. 
Of the 250 larval chironomids identified to genus, 190 were Orthocladius, 
of the subfamily Orthocladiina e .  The remaining 6 0  individuals represented 
genera from the subfamily Chironominae (Polypedilium, Dicrotendipes, Chiro-
nomu s ,  Endochironomus, Microtendipe s ,  Rheotanytarsus and Paratendipes) , and 
the tribe Pentaneurini of the Tanypod inae. 
I also found large numbers of emerging chironomids in spring samples. 
Chironomid pupae comprised 6 5 . 0  and 4 2 . 0  per cent of chironomid drift in April 
and May respectively. 
Larvae of the genus Simulium were the second most frequently collected 
dipteran in the drif t .  Seasonal drift maxima was in May with a lesser peak 
in abundance in September . Simuliid pupae were extremely rare in drift 
collections, as were adul ts.  Diptera other than chironomids and simuliids 
were not common in the drift.  
Aquatic beetles comprised 1 4 . 0  per cent of the aquatic invertebrate 
drift over the entire study period . The Coleoptera, which were primarily 
2 9  
elmid adult s ,  exhibited maximum drift abundance in summer samples.  Numbers 
in the drift collect ions increased progressively from low levels in April 
to high levels in September. The per cent of total drift and the number of 
coleopteran taxa reached maximum levels in August.  Adults of Dubiraphia 
vittata comprised 6 0 . 0  and 9 1 . 0  per cent of aquatic coleopteran drift in 
August and September respectively. Macronychus glabratus adults were the 
second most numerous Coleoptera, comprising 3 6 . 0  and 3 8 . 0  per cent respectively 
of the April and May aquatic beetle drif t .  Abundance of  Peltodytes adults 
increased progressively from April to August.  Helichus adults were present 
only in samples from August and September • . . 
In Polecat Creek, D .  vittata adults captured in the drift numbered 834 
and the number of Dubiraphia larvae in the drift was seven. Other species 
which showed greater numbers of adults than larvae in drift collections were 
M .  glabratus, Stenelmis crenata, and .§_. vittapennis. Drift of M. glabratus 
adults always exceeded that of larva e ;  however , Stenelmis larvae drifted 
in greater numbers during the August sample than did the adults of .§_. crenata 
and .§_. vittapennis. 
The drift of Trichoptera larvae was greatest in August and September 
with the greatest taxonomic diversity in August . Three species, Chimerra 
obscura, Nyctiophylax vestitus , and Hydropsyche bronta were present in the 
drift only in summer samples . Cheumatopsyche was the most abundant Trichoptera 
at the study riffle where they comprised 8 2 . 0  per cent of the caddisfly drift 
and 4 . 0  per cent of the total aquatic invertebrate drift over the study period. 
Cheumatopsyche larvae were represented in the spring samples by only 1 2  
individuals,  but they numbered over 300 in the two summer samples ; this 
difference was probably related to life history events.  
The Ephemeroptera comprised 2 5 . 0  per cent of the numbers of aquatic 
inver tebrates drift ing downstream over the entire study period. Maximum 
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Table 1 .  List of taxa, numbers of  individuals and per cent of  total drift 
for collections of organisms from Polecat Creek, Illinois on April 28-29, 1978 . 
Taxon 
Ephemeroptera 
Baetidae 
Bae tis 
Pseudocloeon dubium 
Caenidae 
Ca en is  
Heptageniidae 
S tenacron interpunctaturn 
Total Ephemeroptera 
Trichoptera 
Hydropsychidae 
Cheurnatopsyche 
Hydropsyche betteni 
Total Trichoptera 
Coleoptera 
Elrnidae 
Ancyronyx variegata a .  
Dubiraphia vittata a .  
Macronychus glabratus a .  
Macronychus glabratus 1 .  
Stenelmis crenata a.  
Stenelrnis vittapennis a .  
S tenelmis 1 .  
Haliplidae 
Peltodytes lengi a .  
Total Coleoptera 
Diptera 
Chironomidae 
Pupae 
Chironominae 1 .  
Orthocladiinae 1 .  
Tanypodinae 1 .  
Chaoboridae 
Chaoborus 1 .  
Dixidae 
Dixa 1 .  
Empididae 1 .  
Psychodidae p .  
Simuliidae 
Pupae 
S imulium 1 .  
Total Chironornidae 
Number of 
Individuals 
3 
199  
4 3  
4 
249 
6 
1 
7 
1 
28 
29 
4 
6 
8 
4 
1 
8 1  
1044 
32 
529 
1 0  
1 6 1 5  
1 
1 
2 
1 
3 
50 
Percent of  
Total Drift 
0 . 1  
6 . 0  
1 . 3  
0 . 1  
7 . 5  
0 . 2  
* 
0 . 2  
* 
0 . 8  
0 . 9  
0 . 1  
0 . 2  
0 . 2  
0 . 1  
* 
2 . 4  
3 1 . 6  
1 . 0  
1 6 . 0  
0 . 3  
4 8 . 9  
* 
* 
* 
* 
0 . 1  
1 . 5 
Table ! . ---continued 
Taxon 
Strat iomyiidae 
Odontomyia 1 .  
Other Insecta 
Chloroperlidae 
Corixidae 
Acari 
Hydracarina 
Crustacea 
Talitridae 
Hyallela azeteca 
Cyclopidae 
Total Diptera 
Total Aquatic Drift 
Terrestrial Drift 
Insecta 
Diptera 
Cecidomyiidae 
Chironomidae 
Sciaridae 
Tipulidae 
Others 
Coleoptera 
Carabidae 
Chrysomelidae 
Staphylinidae 
Other 
Hymenoptera 
Formicidae 
Lepidoptera 
Trichoptera 
Hydropsychidae 
Misc . in sec ts 
Araneida 
Total Diptera 
Total Insecta 
Total Terrestrial Drift 
Larval fish 
Total Drift 
* less than 0 . 1  per cent 
Number of 
Individuals 
1 
1673 
3 
1 
1 
1 
2 
2020 
12 
792 
19 
1 
6 
830 
3 
4 
4 
6 
10  
9 
2 
35 
14 
9 1 7  
4 
921  
359 
3300 
1 .  = larvae p .  = pupae a .  = adult 
3 1  
Percent of 
Total Drift 
* 
50 . 6  
0 . 1 
* 
* 
* 
* 
6 1 . 2  
0 . 4  
24 . 0  
0 . 6  
* 
0 . 2  
2 5 . 1 
0 . 1  
0 . 1  
0 . 1  
0 . 2  
0 . 3  
0 . 3  
* 
1 . 1  
0 . 4  
2 7  . 8  
0 . 1  
2 7 . 9  
1 0 . 9  
100 . 0  
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Table 2 .  List of taxa, numbers of individuals and per cent o f  total drift 
for collections of organisms from Polecat Creek, Illinois on May 19-20, 1978.  
Taxon 
Ephemeroptera 
emergent 
Baetidae 
Bae tis 
Pseudocloeon dubium 
Pseudocloeon emergent 
Caenidae 
Ca en is 
Heptageniidae 
emergent 
Stenacron interpunctatum 
Total Ephemeroptera 
Coleoptera 
Dytiscidae 1 .  
Agabus 1 .  
Elmidae 
Ancyronyx var iegata a .  
Dub iraph ia vittata a .  
Dubiraphia 1 .  
Macronychus glabratus a .  
Macronychus glabratus 1 .  
Stenelmis crenata a .  
Stenelmis vittapennis a .  
Stenelmis 1 .  
Haliplidae 
Peltodytes a .  
Peltodytes edentulus a .  
Total Coleoptera 
Diptera 
Chironomidae 
Pupae 
Chironominae 1 .  
Orthocladiinae 1 .  
Tanypod inae 1 .  
Total Chironomidae 
Ceratopogonidae 
Palpomyia complex 1 .  
Cha.oboridae 
Chaoborus 1 .  
Psychodidae p .  
Rhagionidae 
Atherix 1 .  
Numbers of 
Individuals 
4 
87  
3 1 0  
20 
235 
4 
1 1  
6 7 1  
3 
1 
2 
62 
5 
64 
8 
6 
6 
7 
1 
2 
167  
966 
1 5 8  
1085 
33 
2242 
4 
4 
4 
1 
Percent of 
Total Drift 
0 . 1  
1 .  7 
6 . 2  
0 . 4  
4 . 7  
0 . 1  
0 . 2  
1 3 . 4  
* 
* 
* 
1 . 2  
0 . 1  
1 . 3  
0 . 2  
0 . 1  
0 . 1  
0 . 1  
* 
* 
3 . 3  
1 9 . 3  
3 . 2  
2 1 . 7 
0 . 7  
4 4 . 9  
0 . 1  
0 . 1  
0 . 1  
* 
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Table 2 . ---continued 
Taxon Number of  Percent of 
Individuals Total Drift 
Simuliidae 
Pupae 1 * 
Simul ium 1 .  190 3 . 8  
Tabanidae 1 .  1 * 
Tipulidae 1 .  1 * 
Tipulidae p .  1 * 
Total Diptera 2249 4 9 . o  
Other Insecta 
Coenagrionidae 6 0 . 1  
Hydropsychidae 
Cheumatops�che 6 0 . 1  
Perlodidae 
IsoEerla 2 * 
Misc. insects 2 1  0 . 4  
Crustacea 
Cyclopidae 2 * 
Gammaridae 
Crangon�x minor 1 * 
Talitridae 
Hyallela azteca 3 * 
Annelida 
Oligochaeta 2 * 
Hirudinea 2 * 
Total aquatic drift 3332 6 6 . 7  
Terrestrial Drift 
Diptera 
Cecidomyiidae 2 * 
Chironomidae 662 1 3 . 2  
Empididae 1 5  0 . 3  
Sciaridae 42 0 . 8  
Simuliidae 1 * 
Tipulidae 1 1  0 . 2  
Others 39 0 . 8  
Total Diptera 772 1 5 . 4  
Coleoptera 
Chrysomelidae 5 0 . 1  
Staphylinidae 1 2  0 . 2  
Collembola 
Isotomidae 4 0 . 1  
Hemiptera 3 * 
Homoptera 10 0 . 2  
Aphididae 2 * 
Psyllidae 6 0 . 1  
Table 2 . -�continued 
Taxon 
Rymenoptera 
Formicidae 
Lepidoptera 
Trichoptera 
Hydropsychidae 
Thysanoptera 
Other insects 
Total Insecta 
Araneida 
Total Terrestrial 
Larval fish 
Total Drift 
* less than 0 . 1  per cent 
1. = larvae 
p .  = pupae 
a .  = adults 
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Number of  Percent of  
Individuals Total Drift 
2 1  0 . 4  
104 2 . 1  
20 0 . 4  
2 * 
1 7  0 . 3  
3 * 
1 1  0 . 2  
1001 20. 1 
6 0 . 1  
1007 20. 2  
657 1 3 . 1  
4996 100.  
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Table 3. List o f  taxa, numbers of individuals and per cent of total drift 
for collections of organisms from Polecat Creek, Illinois on August 1 0- 1 1 ,  1 9 7 8 .  
Taxon 
Ephemeroptera 
Baetidae 
Bae tis 
Pseudocloeon dubium 
Caenidae 
Ca en is 
Heptageniidae 
emergent 
Stenonema 
Stenacron interpunctatum 
Siphlonuridae 
Isonychia 
Total Ephemeroptera 
Odonata 
Calopterygidae 
Hetaerina 
Coenagrionidae 
Trichoptera 
Total Odo·n·ata 
Hydropsychidae 
Cheumatopsyche 
Hydropsyche 
Hydropsyche betteni 
Hydropsyche bronta 
Polycentropodidae 
Nyctiophylax vestitus 
Coleoptera 
Dryopidae 
Total Trichoptera 
Helichus fastigatus a .  
He lichus lithophilus a .  
Dytiscidae 
Laccophilus 1 .  
Elmidae 
Ancyronyx variegata a .  
Dubiraphia vittata a .  
Dubiraphia 1 .  
Macronychus glabratus a .  
Macronychus glabratus 1 .  
Stenelmis crenata a .  
Stenelmis vittapennis a .  
Stenelmis 1 .  
Number of 
Individuals 
6 1  
1 
447 
6 
5 
44 
13 
577 
3 
7 
1 4  
24 
237 
6 
1 2  
10  
4 
269 
2 
9 
1 
2 
234 
2 
46 
12 
20 
7 
42 
Percent of 
Total Drift 
4 . 0  
* 
29 . 1  
0 . 4  
0 . 3  
2 � 9  
0 . 8  
3 7 . 6  
0 . 2  
0 . 4  
0 . 9  
1 . 6  
1 5 . 4  
0 . 4  
0 . 8  
0 . 6  
0 . 3  
1 7 . 5  
0 . 1  
0 . 6  
* 
0 .  1 
1 5 . 2  
0 . 1  
3 . 0  
0 . 8  
1 .  3 
0 . 4  
2 . 7  
Table 3 . ---continued 
Taxon Number of 
Individuals 
Haliplidae 
Peltodytes sp.  a .  3 
Peltodytes edentulus a .  3 
Peltodytes duodecimpunctatus a .  4 
Peltodytes lengi a .  1 
Peltodytes literalis a .  4 
Hydrophilidae 
Hydrochus 1 .  1 
Total Coleoptera 393 
Diptera 
Chironomidae 
Pupae 2 1  
Chironominae 1 .  7 
Orthocladiinae 1 .  3 
Tanypodinae 1 .  1 2  
Total Chironomidae 4 3  
Chaoboridae 
Chaoborus p .  
Chaoborus 1 .  
Simuliidae 
Simulium 1 .  
Strat iomyiidae 
Stratiomys 1 .  
Tipulidae p .  
Tipulidae 1 .  
Other Insecta 
Corydalidae 
Gerridae 
Sialidae 
Sialis 
Veliidae 
Crustacea 
Talitridae 
Hyalella azteca 
Total Diptera 
Total aquatic drift 
Terrestrial Drift 
Ephemeroptera 
Baetidae 
Caenidae 
Heptageniidae 
Total Ephemeroptera 
3 
3 
5 
1 
2 
1 
58 
1 
1 9  
1 
5 
9 
1 356 
5 
10 
s 
20 
36 
Percent of 
Total Drift 
0 . 2  
0 . 2  
0 . 3  
* 
0 . 3  
* 
2 5 . 6  
1 . 4  
0 . 4  
0 . 2  
0 . 8  
2 . 8  
0 . 2  
0 . 2  
0 . 3  
* 
0 . 1  
* 
3 . 8  
* 
1 . 2  
* 
0 . 3  
0 . 6  
88 . 3  
0 . 3  
0 . 6  
0 . 3  
1 .  3 
Table 3 . ---continued 
Taxon 
Diptera 
Chaoboridae 
Chironomidae 
Sciaridae 
Others 
Total Diptera 
Other Insecta 
Coleoptera 
Hemiptera 
Tingidae 
Homoptera 
Aphididae 
Hymenoptera 
Formicidae 
Lepidoptera 
Trichoptera 
Hydropsychidae 
Others 
Total Insecta 
Araneida 
Total Terrestrial 
Larval fish 
Total Drift 
* less than 0 . 1 per cent 
1 .  = larvae 
p .  
= pupae 
a .  = adult 
Number of 
Individuals 
2 
32 
1 0  
6 
50 
8 
4 
6 
3 
16  
5 
27 
7 
1 5  
12 
1 7 3  
5 
1 78 
1 
1535 
37 
Percent of  
Total Drift 
0 . 1 
2 . 1  
0 . 6  
0 . 4  
3 . 2  
0 . 5  
0 . 3  
0 . 4  
0 . 2  
1 . 0 
0 . 3  
1 .  7 
0 . 4  
1 . 0 
0 . 8  
1 1 . 3  
0 . 3  
1 1 .  6 
* 
100.0 
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Table 4 .  List of taxa, numbers o f  individuals and per cent of total drift 
for collections of organisms from Polecat Creek, Illinois on September 1-2 , 1978 . 
Taxon 
Ephemeroptera 
Baetidae 
Bae tis 
Pseudocloeon dubium 
Caenidae 
Ca en is 
Heptageniidae 
S tenacron interpunctatum 
Siphlonuridae 
Isonychia 
Total Epherneroptera 
Odonata 
Calopterygidae 
Calopteryx 
Hetaerina 
Coenagrionidae 
Agrion 
Total Odonata 
Trichoptera 
Hydropsychidae 
Cheumatopsyche 
Hydropsyche bronta 
Philopotamidae 
Chimerra obscura 
Coleoptera 
Dryopidae 
Total Trichoptera 
Helichus fastigatus a .  
Helichus lithophilus a .  
Dytisicidae 
Elmidae 
Ancyronyx variegat� a .  
Dubiraphia vittata a .  
Macronychus glabrutus a .  
Stenelmis crenata a.  
Stenelmis vittapennis a .  
Stenelrnis 1 .  
Number of 
Individuals 
428 
7 
87 
22 
82 
626 
6 
3 
1 
1 2  
1 
23 
9 1  
1 4  
27 
132 
1 
3 
9 
1 
510  
1 3  
5 
10 
6 
Percent of 
Total Drift 
1 6 . 5  
0 . 3  
3 . 3  
0 . 8  
3 . 2  
24 . 1  
0 . 2  
0 . 1  
* 
0 . 5  
* 
0 . 8  
3 . 5  
0 . 5  
1 . 0  
5 . 0  
* 
0 . 1  
0 . 3  
* 
1 9 . 7  
0 . 2  
0 . 2  
0 . 4  
0 . 2  
Table 4 . ---continued 
Tax on 
Haliplidae 
Peltodytes a .  
Hydrophilidae 
Total Coleoptera 
Hemiptera 
Gerridae 
Veliidae 
Total Hemiptera 
Diptera 
Chironomidae 
Pupae 
Chironominae 1 .  
Orthoclad iinae 1 .  
Tanypodinae 1 .  
Total Chironomidae 
Chaoboridae 
Chaoborus 1 .  
Chaoborus p .  
Culicidae 
Anoeheles 
Dixidae 
Dixella 1 .  
Psychodidae p .  
Simuliidae 
Simulium 
Tabanidae 1 .  
Tipulidae p .  
Total Diptera 
Other Insecta 
Sialidae 
Crustacea 
Talitr idae 
Hl'._allela azteca 
Total aquatic drift 
Terrestrial Drift 
Ephemeroptera 
Baetidae 
Caenidae 
Heptageniidae 
Total Ephemeroptera 
Number of 
Individuals 
3 
2 
563 
30 
2 
32 
67  
1 6 9  
2 6  
33 
295 
2 
2 
1 7  
3 
1 
9 3  
1 
1 
4 1 5  
5 
5 
1801 
2 1  
4 
7 
32 
39 
Percent of 
Total Drift 
0 . 1  
* 
2 1 .  7 
1 . 1  
* 
1 . 1  
2 . 6  
6 . 5  
1 . 0  
1 . 3  
1 1 . 4  
* 
* 
0 . 6  
* 
* 
3 . 6  
* 
* 
1 6 . 0  
0 . 2  
0 . 2  
6 9 . 5  
0 . 8  
0 . 2  
0 . 3  
1 .  3 
Table 4 . ---continued 
Taxon 
Diptera 
Chironomidae 
Sciaridae 
Simuliidae 
Other 
Total Diptera 
Other Insecta 
Coleoptera 
Chrysomelidae 
Hemiptera 
Tingidae 
Homoptera 
Aphididae 
Hymenoptera 
Formicidae 
Trichoptera 
Hydropsychidae 
Other insects 
Total Insecta 
Araneida 
Total Terrestrial Drift 
Larval fish 
Total Drift 
* less than 0 . 1  per cent 
1. = larvae 
p .  = pupae 
a .  = adults 
Number of 
Individuals 
1 1 1  
35 
1 
54 
201 
1 1  
1 3  
9 
39 
9 
364 
4 1  
1 1  
10 
36 
776 
9 
785 
5 
2591 
40 
Percent of 
Total Drift 
4 . 3  
1 . 3  
* 
2 . 1  
7 . 7  
0 . 4  
0 . 5  
0 . 3  
1 . 5  
0 . 3  
1 4 . 0  
1 . 6  
0 . 4  
0 . 4  
1 . 4 
3 0 . 0  
0 . 3  
30 . 3  
0 . 2  
100.  
4 1  
seasonal drif t ,  measured in numbers and biomass, occurred in the May sample.  
However, mayfly drift in August and September comprised higher percentages 
(42 . 5  and 34 . 4) of the aquatic drift than they did in May . During August 
and September two genera were predominant, Caenis made up 8 3 . 0  per cent of 
the mayfly drift in August, and Baetis comprised 68.0  per cent of the drift 
of mayflies in September . In Apri l ,  when mayfly drift was at lowest levels, 
Pseudocloeon dubium made up 80 per cent of the drift of  Ephemeroptera. In 
May, �· dubium comprised 4 6 . 0  per cent and Caenis 35 . 0  per cent of the mayfly 
drift. Caenis was the only mayfly which comprised greater than 1 0 . 0  per cent 
of the mayfly drift on all sampling ��tes. 
In Polecat Creek the number of emerging mayflies collected in drift 
samples was very low, except during May .  Emerging mayflies in the May 19-20 
samples contributed only 4 . 0  per cent of the numbers but 28 . 0  per cent of 
the total aquatic biomass . 
Diel Patterns of the Total Invertebrate Drift 
Figures 1-4 represent the diel drift activity of all invertebrates 
collected during the study period expressed as drift rate and drift density. 
The data presented was partitioned by season and origin, aquatic or terrestrial. 
The April 28-29 sample (Fig. 1 )  represented the second longest night 
of the study, aquatic drift exhibited a "bigeminus" pattern, which includes 
two peaks during the night, the first peak being the highest and occurring 
approximately one hour after sunset. Terrestrial drift exhibited a distinct 
unimodal pattern. Peak drift numbers of both aquatic and terrestrial drift 
occurred at 2 100 hours. At 2 1 00 hours chironomid and hydropsychid adults 
dominated the terrestrial drift.  The aquatic drift at 2 1 00 hours was a lmost 
entirely chironomid pupae. 
Biomass and numbers of the aquatic drift followed each other closely 
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in May when both exhibited "bigeminus" drift patterns (Fig. 2) . Chironomid 
pupae and orthoclad larvae together made up 6 2 . 0  per cent of the numbers 
drifting at 2000 hours. The terrestrial drift showed a large peak in numbers 
and biomass at 2000 hours ,  a second smaller peak at 0400 was probably in 
response to sunrise. Chironomid adults again dominated the period of peak 
drift activity a t  2000 hours .  
In August,  the diel pattern was somewhat altered by the changing volume 
of s tream flow (Fig. 3) . Actual biomass was greater in the 2000 hour than 
the 2200 hour sample , but , because volume of f low was greater a t  2000 hours ,  
the drift density was lower a t  that hour. The mayfly Caenis composed , by 
number, 4 8 . 0  per cent of the drift a t  2000 hours .  The secondary peak in 
biomass,  at 0200 hours was apparently due to large nymphs of .§_. interpunctatum 
which were a t  a diel maximum a t  that hour . 
The terrestrial drift in August retained its pattern of diel periodicity 
in spite of the changing stream discharge. A diurnal peak was evident at 
1400 hours which was due to a large Lepidoptera larva and several large ants 
which had been carried into the stream by the high water. At the peak drift 
period (2000 hours) chironomids comprised 4 1 . 3  per cent by numbers and 
hydropsychids comprised 4 4 . 0  per cent of the biomass.  
In September the aquatic drift exhibited a unimodal activity pattern 
with the peak occurring one hour after sunset (Fig. 4 ) .  At 2000 hours the 
elmid D .  vittata comprised 40 . 0  per cent and the mayfly genus Baetis 1 9 . 6  
per cent o f  the numbers drifting. Terrestrial drift in September exhibited 
a "bigeminus" pattern. At 2000 hours aphids were most numerous (43 . 6  per 
cent) while ants and cadd isflies comprised 38 . 7  per cent of the b iomass . 
Diel Drift Patterns of Individual Taxa 
The Chironomidae larvae in drift collect ions were ident ified to sub­
family and their drift compared seasonally (Fig. 5) . Larvae of the subfamily 
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Tanypodinae were never present in sufficient numbers to determine periodicity.  
Larvae of the subfamilies Chironominae and Orthocladiinae exhibited night­
active diel periodicities when they were abundant in the drift.  Drift of 
orthoclad larvae in April demonstrated a steady increase through the night 
to a peak six hours after sunset , after which there was a steady decline . In 
May the nighttime drift followed the normal unimodal pattern, however ,  there 
was also an indication of a diurnal peak. Drift in September was cont inous 
with no definite peaks in activity. Chironominae larvae appeared to drift 
in a unimodal night-active pattern in May with a peak occurring one hour after 
sunset .  In Sep tember when Chironomi�ae larvae were most abundant the drift 
pattern followed the "alterna,ns" pattern which consists of a secondary peak 
j ust after sunset and a major peak later in the nigh t .  
Chironomidae pupae also exhibited a night-active diel periodicity in 
Polecat Creek (Fig. 6) . Drift patterns were similiar in Apr i l ,  May and 
September ; in each case drift activity increased to a peak in early evening, 
followed by a regular decline through the night to daytime lows. 
The drift of Simulium in Polecat Creek exhibited a night-active diel 
periodicity (Fig. 7 ) . In May when drift densities were highest the drift 
pattern reached a peak in activity one hour after sunset followed by a 
steady decline through the night . In September in addition to the peak after 
sunset ,  there was a second peak in activity from 2400 to 0200 hour s .  The 
drift in April displayed a slower increase after sunset to a peak at 0100 
hours which extended over a five hour period. Dayt ime drift in all three · 
months was constant and remained at low daylight leve l s .  
Dubiraphia vittata was the most abundant Coleoptera at the study riffle 
over the entire study period, compr ising 9 . 8  per cent of the aquatic inverte­
brate drift .  The 24-hour drift for August and September exhibited distinct 
unimodal patterns with peaks in the early hours of darkness .  The diel drift 
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of M. glabratus was b imodal in both May and August . The nocturnal peak for 
M. glabratus extended over a six-hour period; whereas, D .  vittata usually 
exhibited a sharp rise and decline (Fig . 8) . 
The diel drift of  Cheumatopsyche was unimodal for the August sampling 
date; however, in September drift act ivity followed the "alternans" pattern 
(Fig. 9) . Other Trichoptera, though not present in sufficient quant ities 
to determine die! periodicities, were most frequently collected in nocturnal 
sample s .  
Diel drift patterns compared seasonally for major mayfly taxa are 
presented in Figs. 10- 1 4 .  Diel drift patterns were similiar for some taxa . .  
when their highest daily dri.f t densities were compared . Bae t i s ,  Caenis, and 
Isonychia, at greatest drift densities, exhibited unimodal patterns with 
the peak in activity coming approximately one hour after sunset .  Pseudocloeon 
dubium, at greatest drift levels in May, displayed the "alternans" pattern. 
Stenacron interpunctatum, at peak drift levels, exhibited a unimodal pattern 
with a peak late in the evening. Lower seasonal drift densities appear to 
have less distinct drift patterns; as indicated by the drift of S .  interpunctatum 
in September , Caenis in September , and of Baetis in August . 
Relation of Drift to Benthos 
The relative abundance of taxa which occurred in both the benthos and 
the drift is  illustrated in Fig. 1 5 .  In Polecat Creek relatively few taxa 
comprised the majority of the benthos in all months. Chironomidae larvae 
and pupae accounted for 94 . 0  per cent by numbers of the standing crop in 
Apri l .  Immatures o f  Ephemeroptera and Trichoptera accounted for 3 6 . 5  and 
2 7 . 0  per cent respectively of  the estimated bottom fauna in August . The 
caddisfly Cheumatopsyche and larvae and adults of the elmid genus Stenelmis 
comprised 28 . 7  and 3 4 . 4  per cent respectively of the standing crop for 
September. Cheumatopsyche was the most consistently important component 
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Fig. 8 .  Diel drift of Dubiraphia vittata and Macronychus glabratus adults 
in Polecat Creek during May 1 9-20 , August 10-1 1 ,  and September 1-2, 1978 . 
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Taxon % Benthos % Aquatic Drift 
April 28-29 
Orthocladiinae larvae 
Chironominae larvae 
Cheumatopslche larvae 
Chironomidae pupae 
Stenelmis larvae 
Stenelmis crenata adult 
�() .30 .2.JJ ID 10 :zo JO 
August 10- 1 1  
Cheuma topsl':che larvae 
Heptageniidae 
Ca en is 
S tenelmis crenata adult 
Stenelmis larvae 
Hl'.drops;¥:che larvae 
Stenelmis vittaEennis adult 
Stenacron interpunc tatum 
Stenanema 
Isonychia 
Macronychus glabratus adult 
.J() 3.0 10 /() 2" .;o 
September 1-2 
CheumatoEsl':che larvae 
Stenelmis larvae 
Stenacron inteq�unctatum 
Bae tis 
Stenelmis crenata adult 
Chironominae larvae 
Ca en is 
Stenelmis vittaEennis adult 
Hl'.droEsyche larvae 
Chironomidae pupae 
Hydracarina 
Fig . 1 5 .  Relative abundance o f  taxa occurring in both the benthos and drift 
in Polecat Creek. 
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of the benthos from month to month. Stenelmis larvae and S .  crenata adults 
were the only other taxa which occurred in each benthic sample.  
All taxa in the benthos, excluding Pelecypoda and Astacidae, drifted 
at some time during the study period . However, taxa which were common in 
the drift (Tables 1-4) were often not found in the benthos (Fig . 1 5 ) . In 
April R_. dubium and Simulium larvae comprised 1 0 . 0  and 2 . 5  per cent res-
pect ively of the aquatic drift but were not taken in standing crop samples.  
In August Baetis and D .  vittata comprised 4 . 5  and 1 7 . 0  per cent respectively 
of the aquatic drift but were not taken in the benthos . In September, 
Isonychia, D .  vittata and Simulium comprised 4 . S ,  28 . 0 ,  and 5 . 1  per cent - • I  
respect ively of the aquatic drift but were not taken in standing crop samples.  
Seasonal occurrance of some taxa in the benthic samples corresponded 
to  seasonal peaks in drift abundan c e .  Baetis made up 2 3 . 5  per cent o f  the 
aquatic drift in September, the only month it appeared in Surber samples.  
No consistent trends were found among all taxa when mean weights per 
individual taxa were compared between diurnal drift ,  nocturnal drift and 
benthos (Table 5) . However, each taxon exhib ited individual seasonal differ-
ences in the size of organisms in drift and benthos. The mayfly Baetis 
exhibited no difference in the size of nymphs in diurnal and nocturnal drift 
during May and August . In September, when most abundant , Baetis nymphs 
were larger in benthos than drift and in day drift samples than nigh t .  The 
mayfly Caenis exhibited larger drifting individuals in day than night, except 
in September . Caenis was found in the benthos only in August and individuals 
from the benthos were the same size as those in night drift sample s .  The 
caddisfly Cheuraatopsyc he was always larger in benthos than drift samples.  
Differences in the size of Cheumatopsyche individuals comparing day and night 
drift samples was inconsistent . Chironominae larvae were always larger in 
Table 5 .  Comparison of mean weight per individual (mg wet weight) in drift and bcnthos samples in 
Polecat Creek. 
April 28-29 May 19-20* August 10- 1 1  September 1-2 
Taxon Bent hos Drift Drift Bent hos Drift Bent hos Drift 
-
Day Night Day Night Day Night Day Night 
Bae tis NP** NP NP 0 .  29 . 0 . 30 NP ' 0 . 55 0 . 55 0 . 9  0 . 86 0 . 55 
Ca en is NP 1 . 6  o .  7 7  1 .  3 0 . 95 0 . 5  0 . 66 0 . 49 NP 0 . 2 5  0 . 25 
Cheumatopsyche 5 . 7  2 . 1  1 .  9 NP NP 2 . 27 �0.82 1 . 6 1 .  76 1 . 35 1 . 21  
Chironominae 0 . 63 0 . 55 1 . 3  0 . 55 1 . 3  NP NP NP 0 . 36 0 . 2 1  0 . 26 
Orthocladiinae 0 . 59 0 . 62 0 . 74 0 . 3 4  0 . 4 1  NP NP NP NP 0 . 1 2  0 . 1 1  
*No benthic samples taken in May 
**NP= Not present 
0\ ..... 
night drift samples as compared to day samples . Individual Chironominae 
62 
larvae in the benthos were larger in September , but smaller in April, than 
those in drift samples . Orthoclad larvae from April and May exhibited larger 
individuals in drift as compared to benthos, and night as compared to day 
drift samples. 
Larval Fish 
Diel drift patterns of  larval fish in April and May were dissimiliar 
(Fig. 16) . The drift in April began a steady increase at sunset from 
extremely low levels during the day and reached a maximum at 0300 hours. At 
the drift maximum, larval fish comprised 2 3 . 0  per cent of the total numbers. 
• I  
Drift act ivity remained at elevated levels until sunrise after which there 
was a steady decline to daytime low levels .  The drift of  larval fish in May 
showed a precipitous increase in activity after sunset which resulted in the 
major peak at 2 1 00 hours ,  at which t ime larval fish comprised 2 9 . 0  per cent 
of the numbers of aquatic organisms . Drift densities steadily declined through 
the night and returned to daytime low levels after sunrise. 
Larval f ish comprised 1 5 . 0  and 1 6 . 5  per cent by numbers of the total 
aquatic drift for April and May respectively. Numbers drifting per 24 hours 
were 359 in April and 657 in the May samp l e .  The seasonal maximum was in May, 
when the peak drift density was nearly four times greater than that of April . 
Terrestrial Drift 
In Polecat Creek during the four sampling periods 3 1 . 4  per cent of the 
total invertebrate drifting biomass was al lochthonous (terrestrial) • Alloch-
thonous drift in Polecat Creek exhibited seasonal trends in abundance and 
presence of taxonomic groups (Table 6) . The spring samples of April and May 
exhibited the greatest total numbers and biomass . Terrestrial forms were 
separated according to those from aquatic origins and those from terrestrial 
origins. Adults originating from an aquatic immature stage included the 
63 
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Table 6. Percent composition of common taxa in the terrestrial drift 
during the four collection dates in Polecat Creek. 
April May August September 
Total numbers 9 2 1  1007 1 7 8  785 
Total weight mg. 929 . 8  864 . 6  4 3 1 . 4  655 . 2  
Total taxa 2 4  4 2  3 1  37 
Chironomidae 8 6 . 0  65 . 7  1 8 . 0  1 4  . 1  
Hydropsychidae 3 . 8  1 . 9  8 . 4  1 . 3  
Ephemeroptera NP* NP 1 1 .  2 4 . 2  
Total from 
Aquatic origin 89 . 8  67 . 6  37 . 6  1 9 . 6  
Aphididae NP 0 . 2  9 . 0  4 6 . 4  
Formicidae 1 . 0  1 0 . 3  1 5 . 2  1 . 4 
Sciaridae 2 . 0  4 . 2  5 . 6  4 . 5  
Tingidae NP 0 . 1  3 . 9  5 . 0  
Lepidoptera 0 . 2  2 . 0  3 . 9  0 . 4  
Total from 
Terrestrial origin 3 . 2  1 6 . 8  3 7 . 6  57 . 7  
- --
Total percent 
computed 9 3 . 0  84 . 4  7 5 . 2  7 7  . 3  
*�P 
= not present 
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Chironomidae ,  Hydropsychidae, and Ephemeroptera, they comprised, by number ,  
almost the entire sample in Apri l ,  due primarily t o  an emergence of chironomids .  
Chironomid adults were the predominant terrestrial organism over the collect ive 
sampling periods. Adults mayflies of the families Baetidae, Caenidae, and 
Heptageniidae were present in the drift during August and September. Baetidae 
and Caenidae adults were most numerous in the drift during the months when their 
iuunature stages were also most numerous. Hydropsychidae adults were present 
in all collections, but their numbers in the drift were highest in August when 
the drift of hydropsychid larvae was also highest . 
Adults from a terrestrial origin increased progressively from very low 
· >  
numbers in April to a maj ority of the terrestrial drift in September . Large 
numbers of aphids were largely responsible for this increase. The Sciaridae 
were the second most commonly .encountered family of Diptera over the study 
period and were consistant in their seasonal occurrance . 
The adults from aquatic origins drif ted within a pattern of  diel periodicity. 
Chironomid drift in April peaked two hours after sunset, decreased through the 
night , and displayed a second drift maximum at sunrise and into the morning 
(Fig. 1 7 ) . The drift o f  chironomid adults in the May sample went through an 
extreme increase one hour after sunset with a bimodal pattern during the night 
and a low daytime drift activity. Drift of chironomids in August reached a 
peak shortly after sunset , but, there was no second peak before sunrise. Drift 
activity in September displayed a maj or peak one half hour before sunset with 
the remainder of the drift activity fluctuating at relatively low leve l s .  
Diel drift for the caddisfly family Hydropsychidae (Fig . 18)  was similiar for 
April and August . Drift during daylight hours was extremely low followed by 
development of one peak in ac t ivity after sunset and a quick return to low drift 
levels. The drift of Epherneroptera (Fig . 19) exhibited a typical "bigeminus" 
pattern in August ; however, in September they appeared to be more crespuscular 
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in their activity. The drift of  all these adult insects appeared to have 
activity patterns similiar to their aquatic immature stages. 
The drift ac tivity exhibited by adults originating from terrestrial 
immature stages was extremely variable.  In August,  number of aphids drifting 
was very low; no aphid"S drifted at night and daytime drift was irregular (Fig . 20) . 
Drift of aphids in September was extremely irregular with peak drift numbers 
occurring at 2300 and 1 100 hours .  Drift o f  the family Formicidae (Hymenoptera) 
(Fig. 2 1 )  displayed no diel periodicity, and the same was true of the 
Sciaridae (Diptera) . The drift rate of sciarids increased at night in May, 
but the peak in activity was before sunset (Fig. 2 1 ) . 
The Daily Feed ing Cycle of Notropis chrysocephalus 
Feeding activity over the 24-hour period was reflected by changes in 
the ratio of the weight of s tomach contents per gram of fish body weight 
(Fig. 22) . During the May 19-20 sampling period feeding increased through 
the daylight hours t o  the major peak a t  1300 hours. Feeding activity declined 
only slightly at 1900 hours but then fell off after sunset to the lowest 
feeding level at 0100 hours. Feeding then began an increase with the onset 
of sunrise to a secondary peak at 0700 hours. In the August sample there was 
a distinct peak in feeding a t  0700 hour s ,  followed by a decrease until noon, 
feeding them increased steadily through the afternoon until it reached a 
maximum at 1900 hours. After sunset feeding dropped off drastically to 
extremely low levels during the nigh t .  The diel feeding periodicity for 
May and August generally appeared to be quite similia r .  Feeding levels were 
somewhat greater in the May sample and night t ime feeding levels were not 
as drastically reduced in Hay as in August . 
As an additional method for determining diel changes in feeding activity 
all specimens were examined t o  determine the change in fullness of the 
stomachs over the 24-hour period . For ��y 1 9-20 the major peak in stomach 
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fullness occurred at  1900 hours when 7 5 . 0  per cent of the stomachs were 100 . 0  
per cent full (Table 7 ) . The 0100 hour sample had the lowest level of feeding 
intensity; however , two-thirds of the specimens from that sample were at 
least SO per cent full. 
Specimens from the August 1 0- 1 1  collection were larger and they represented 
a more heterogenus size range than did those from May. S tomachs from samples 
taken in complete darkness, 2300 and 0300 hours, were all essentially empty.  
Peak levels of  fullness occurred at  1500,  1900 , and 0700 hours .  
Food Composition dur ing the 24-Hour Period 
Food composition differed over the 24-hour period of May 19-20 (Table 8) . , ,  
In the May sample , terrestrial invertebrates comprised S . O  per cent o f  the 
total daily diet and were most important at 1300 and 1900 hours .  The percentage 
of total aquatic insects remained consistently high from 1300 to 1900 hours 
and coincided with the periods of greatest feeding activity. When feeding was 
at lowest levels, during the nigh t ,  the percentage of total aquatic insects 
increased sharply. Larvae of the subfamily Orthocladiinae comprised almost 
twice as much of the night-time as day-time d ie t .  Chironominae larvae were 
most important at 0700 and 0 1 00 hours.  Consumption of  all Chironomidae 
larvae increased when consumption of  terrestrial invertebrates decreased . 
Food items eaten directly from the substrate were found only in stomachs of  
fish taken a t  1900 and 0 1 00 hours. The number of food categories was low 
through the day and was greatest when feeding intensity was also greates t .  
Stomachs from the August 10- 1 1  sample contained almost entirely unidentifi-
able organic material and therefore no data is presented on food composition. 
Chironomidae larvae comprised 6 7  per cent by weight of the food eaten 
by the striped shiner over the 24-hour period, May 19-20.  The diel drift of 
Chironomidae larvae for the same period displayed three distinct peaks in 
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Table 7 .  Size and diel changes in per cent fullness of the striped shiner , 
Notropis chrysocephalus in Polecat Creek. 
Time 
1 500 
1900 
2300 
0300 
0700 
1 100 
1300 
1900 
0100 
0700 
Mean 
size 
mm 
89 
93 
69 
80 
97 
105 
58 
58 
68 
57  
August 10- 1 1 ,  1978 
Size 
range 
mm 
66- 1 1 8  
82-104 
47-105 
76-86 . 
90-105 
73-139 
May 
57-59 
42-73 
54-94 
57 
Number 
examined 
4 
5 
6 
3 
6 
7 
19-20, 1978 
2 
4 
9 
1 
Fullness % 
0 2 5  50 75 100 
1 1 1 1 
2 2 1 
5 1 
3 
1 4 1 
4 2 1 
1 1 
1 3 
2 1 4 2 
1 
Table 8 .  Food composition of  Notropis chrysocephalus in Polecat Creek 
7 5  
expressed as per cent b y  weight over the 24-hour period, May 19-20, 1 9 7 8 .  
Total Percent for 
Food Items 0700 1300 ' 1 900 0100 24 Hour Period 
Aquatic Insects 
Chironomidae 1 . 9 3 . 1  1 . 2  
Chironominae 60 . 0  39 . 8  3 2 . 5  4 7 . 3  4 5 . 0  
Orthocladiinae 1 5 . 7  1 9 . 6  1 7 . 8  3 0 . 5  2 1 . 0  
Simuliidae 1 .  5 0 . 4  
Insects parts 3 . 2  0 . 8  
Total aquatic 7 5 . 7  59 . 4  5 6 . 9  80 . 9  68 . 4  
Terrestrial Insects 
Formicidae 8 . 6  2 . 0  
Insects parts 1 . 4  4 . 3  4 . 0  1 . 6  2 . 8  
Unidentified larvae 0 . 5  0 . 1  
Others 
Annelida 1 1 . 3  6 . 2  4 . 4  
Nematoda * 
Plant matter 0 . 9  1 . 4  0 . 6  
Unidentified organic 1 4 . 3  35 . 9  24 . 5  1 8 . 6  2 3 . 0  
matter 
Inorganic matter 1 .  7 0 . 4  
Totals 1 00 . 0  1 00 . 0  100.0  100.0  100 . 0  
* less than 0 . 1  per cent 
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activity which coincided with the total feed ing chronology and the chronology 
of the consumption of Chironomidae larvae by the str iped shiner (Fig. 23) . 
The diel drift of all aquatic invertebrates in May appeared to be closely 
related to diel feeding periodicity (Fig . 24) . Drift and feeding displayed 
peak levels of activity near sunset , followed by decreased activity through 
the night. During the night the invertebrate drift showed a bimodal pattern 
with a second , smaller peak in drift activity at 0200 hour s;  however,  feeding 
activity did not respond to the apparent increase in food availability. Feed-
ing increased a t  0700 hours probably with the onset of sunrise even though 
the drift returned to daytime low levels of activity . 
. ) 
Diel drift of aquatic inver tebrates and feeding periodicity for the 
August 10- 1 1  sample showed the same general correlation as the May sample. 
Feeding and drift activity were most similiar during the nocturnal phase of 
their period icity. 
A comparison of the diel drift of terrestrial invertebrates to the total 
feeding chronology and the diel consumption of terrestrial invertebrates is 
presented in Figure 25.  
In May, total feeding and drift activity were high at dusk and both 
exhibited a decrease in activity through the night . However ,  after sunr ise, 
overall feeding and consumption of terrestrial invertebra tes increased . while 
terrestrial drift decreased. Consumption of terrestrial invertebrates was 
a more constant event in May than August.  The consistent consumption of 
terrestrial forms in the afternoon was reflected by the relatively consistent 
drift at the same time. 
In August , total feeding consumption of terrestrial invertebrates and 
drift activity all followed the general pattern of a precipitous increase 
at or near sunset, fol lowed by a steep decline, to very low levels for the 
77 
duration of the night . After sunrise there was a sharp increase in total 
feed ing activity, with no concurrent increase in drif t .  
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DISCUSSION 
Studies which have examined macroinvertebrate drift a t  the community 
level in small warm water streams are few in number. Reisen and Prins ( 1972)  
investigated variations in drift of  the rnacrobenthic community for a year­
long period in Praters Creek, South Carolina, and several drift studies have 
been completed on larger warm water streams. However , important differences 
in benthic fauna may exist between streams of low and high order (Harrel and 
Dorris 1968, Hynes 1970) . 
From drift samples in Polecat Creek, 7 5  invertebrate taxa were collected, 
of these, 68 were members of the clas$ Insecta. Non-insect invertebrates 
were present in extremely low numbers comprising only 0 . 3  per cent of the 
total numbers of aquatic invertebrate drif t .  Amphipods which are frequently 
reported in high drift rates (Waters 1962a , Peterka 1969) were not common in 
the drift in Polecat Creek. 
Dyer ( 1976) reported that chironomids were the most frequently collected 
organism in drift in Polecat Creek. In this study chironomid larvae, particu­
larly the Orthocladiinae and chironomid pupae, dominated drift collect ions 
in April and May. These months appeared to be periods of emergence with peak 
activity in April when pupae and adults were most numerous in the drif t .  
Reisen and Prins ( 19 7 2 )  found that drift rates of chironomid larvae increased 
as pupation activity progressed . Bishop and Hynes ( 1 969a) reported large 
numbers of emerging chironomids in spring samples from the Speed River, Canada.  
Chironomids comprised only a very small per cent of  drift in Augu s t ,  but , in 
September,  numbers again increased due to pupation and emergence of Chironominae . 
Trichoptera larva e ,  representing five species, were an important component 
of the drift in Polecat Creek in the two summer samples . Cheumatopsyche 
was the most frequently collected genus of caddisfly. Cheurnatopsyche in 
the Brazos River,  Texas made up 7 . 8  per cent of the aquatic drift reaching a 
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ma:{imum drift density in Augus t  of 9 2 . 5 / 100rn3 and corresponding to peak 
periods of emergence (Cloud and Stewart 1974) . These authors reported 
Cheumatopsyche to be bivoltine, with emergence occurring in Februa ry-}�y and 
June-Augus t .  Maximum drift at these times suggested a relationship to pre­
pupation ac tivity (Cloud and Stewart 1974) . Reisen and Prins ( 1 972)  found 
that samples taken near the stream banks had more pupal cases of Hydropsyche 
than those from riffle areas, thus their drift may have been related to larval 
movements prior to pupation. 
In Polecat Creek, Cheumatopsyche comprised 4 per cent of the total 
aquatic drif t ,  and the maximum drift density (37/ 100m3 ) occurred in Augus t .  
By inspection o f  the numbers o f  adult Hydropsychidae in the drift (Tables 1-4) 
it  appears that Cheumatopsyche was bivoltine in Polecat Creek, the first 
emergence occurring in early spring prior to the April sample and the second 
in August through September .  
The periodicity o f  drift varied greatly both among and within insect 
orders. Most insects exhibited behavioral drift when they were abundant in 
drift samples, however, some groups demonstrated constant drift in some seasons. 
Invertebrate drift exhibiting dir-1 periodicities was a common phenomenon in 
Polecat Creek. All species that had a diel periodicity drift were night­
active. 
Examination of diel drift periodicity of Chironomidae larvae showed that 
orthoclad and chironomine larvae exhibited a diel periodicity when they were 
most numerous in the drift, in contrast to the findings of other ecologists 
who have found that the drift of chironomid larvae did not vary with t ime of 
day (Elliott 1967a, Bishop and Hynes 1969a , Brusven 1970b, Hynes et a l .  1974) . 
Reisen and Prins ( 19 7 2 )  suggested that immature chironomids were crepuscular 
drifters just as the adults are characteristically crepuscular fliers. 
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Relatively few drift investigators have found a diel periodicity in 
the drift of Simulium, and those recorded are from mountainous cold water 
streams (Brusven 1970b, Kroger 1974 ) . Thu s ,  according to Adamus and Gaufin 
( 1976) , this study may be the first record of a diel periodicity in the drift 
of S imulium from a warm water stream. The drift periodicity was distinct, 
especially in May and September when the larvae were abundant (Fig. 7 ) .  
The drift of aquatic beetles in warm water streams has been relatively 
unstudied. Polecat Creek was a stream with several species of aquatic 
beetles which were captured in large numbers in the drift net . Peak drift of 
Dubiraphia vitatta occurred in Septemqer and reached 130 individuals per 100m3 . 
Larimore ( 1 972)  reported that D .  quadrinotata and Stenelmis vittapennis 
were components of the drift in the Kaskaskia River , Illinois . However, 
D .  vitatta, S .  crenata and Macronychus glabratus have not been previously 
reported as part of the drift or as drifting in a diel periodicity. 
Drift patterns of mayflies varied among species and seasons, but, they 
all exhibited behavioral drift with nocturnal peaks . Drift periodicities of 
Baetis has been well documented (Waters 1 9 7 2 ) . Lehmkuhl and Anderson ( 19 7 2 )  
found the drift patterns o f  four species o f  Baetis t o  b e  species-specific . 
Of the mayflies reported in this study Pseudocloeon dubium and Stenacron 
interpunctatum have not been reported as components of the drift in North 
America , in addition, I sonychia has not been reported to drift in a die! 
periodic ity. 
Brusven ( 1 970a) found differences in drift potential among species as 
well as between larval and adult stages of two species of elmid beetles from 
streams in Idaho. In Polecat Creek, M .  glabratus appeared to show greater 
propensity to drift than S .  crenata and �- vittapennis (Fig . 1 5 ) . More adults 
of Stenelmis than larvae appeared in the drift but no differences in rate of 
84 
drift between adults and larvae were apparent when drift is compared to benthic 
density (Fig. 15) . D .  vittata and M. glabratus had many more adults than larvae 
in drift but no statement can be made concerning drift propensity because the 
composition of their benthic populations is unknown. D .  vittata, though extremely 
abundant in drift samples, was never collected in standing crop samples and 
apparently was not a part of the riffle fauna. 
The percentage of the bottom fauna drifting above a unit area of bottom 
fauna at any instant of time has been calculated by several drift ecologists 
(Elliott 1965 and 1967c,  Ulfstrand 1 9 6 9 ,  Bishop and Hynes 1969a) , who found 
it to be very low, up to 0 . 5  per cent and usually less than 0 . 0 1  per cen t .  
Waters ( 1 972) found that eveQ though these numbers seem sma l l ,  they amount 
to a daily drift over a unit area of stream bottom that is many t imes the 
population density in the unit area. 
In order to estimate the proportion of  the benthos in the drift at any 
instant in t ime I employed a formula presented by Radford and Hartland-Rowe 
( 1 97 1 ) . Table 9 gives the proportion of benthic organisms in the drift in 
Polecat Creek and comparative data for Lusk Creek, Alberta (Radford and 
Harland-Rowe 1 9 7 1 ) . The per cent of benthos in the drift in Polecat Creek 
was higher than Lusk Creek on most dates. Drift densities were more variable 
in Lusk Creek, but there appeared to be more correlation between numbers 
drifting per m3 and the average benthic density per m2 in Lusk Creek than 
Polecat Creek. 
The percentage of benthos drifting was relatively high in August which 
was due to a very low estimate of benthic density for that sampling period . 
This low estimate of standing crop was caused by flood conditions which 
preceded sampling, the result being a reduction in the number of organisms 
per unit area in the benthos. 
Table 9 .  Proportion of  the benthos in the drift in Polecat Creek, 
Illinois and Lusk Creek, Alberta (Radford and Harland-Rowe 1 9 7 1 ) . 
Polecat 
Creek 
2 May 
1 5  Aug 
2 Sept 
Lusk 
Creek 
5 May 
9 June 
18 Aug 
1 7  Sept 
NOS/m2 
686 
8 1  
234 
NOS/m2 
541 
394 
2 1 9  
108 
NOS/m3 
0 . 56 
0 . 55 
0 . 85 
NOS/m3 
. ) 
0 . 2662 
0 . 4601 
0 . 1 14 3  
0 . 0672 
Fauna 
in drift 
0 . 08% 
0 . 68% 
0 . 36% 
Fauna 
in drift 
0 . 05% 
0 . 12% 
0 . 05% 
0 . 06% 
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Radford and Hartland-Rowe ( 19 7 1 )  suggested that theirs, and previous 
estimates, of the percentage of benthos drifting were too high. They 
recalculated the proportion of the benthos in the drift using benthic density 
(NOS/m2 ) from a new subsurface sampler rather than a Surber sampler. They 
found , as did Kroger ( 1972 ) ,  that the Surber sampler underestimates standing 
crop. Thus , they suggested that the proportion of benthos drifting was 
actually on the magnitude of 1 0  t imes less than previously calculated. 
Anderson and Lehmkuhl ( 1 968) found consistently larger individuals in 
drift than benthos and night than day drift in Oak Creek, Oregon. They 
concluded that larger individuals were more prone to drift .  Elliott ( 1967c) 
. ) 
reported that it was the larger nymphs of  mayflies and stoneflies which 
dominated the drift of those two groups. Data compiled in this study (Table 6) 
exhibited no such tendency toward larger individuals in the drift.  Chironomidae 
larvae from the April sample were the only taxa which had larger individuals 
in the drift than benthos and night than day drift .  Individuals of several 
taxa collected from the drift in Polecat Creek, appeared to be younger life 
cycle stages. Table 6 shows that in most cases individuals from benthic samples 
were larger than those in the drift,  this was especially evident for the 
Cheumatopsyche larvae . 
Drift of larval fish in April and May exhibited night-active die! 
periodicities. Differences in drift densities between diurnal and nocturnal 
samples were marked . In May, mean drift density at night was over 1 2  t imes 
as great as daytime drif t .  The diel pattern in April with a s low increase 
through the night is similiar to a drift pattern for larval cyprinids in 
Prater� Creek, South Carolina (Reisen 1972) . The difference in diel patterns 
between April and May could be the result of several biotic and abiotic factors. 
Water temperature and day length probably have important affects; also likely 
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to be i�portant are dif ferences in species composition between months. The 
obvious importance of drift to fish larvae is downstream dispersion. Perry 
(in press) suggested that drift acted as a means to distribute fish fry to 
streams of higher order where planktonic food is more readily available.  
In Polecat Creek terrestrial invertebrates comprised a substantial portion 
(3 1 . 4  per cent) of the total drift biomass.  Reisen ( 1972)  found the alloch­
thonous input in Prater ' s  Creek, South Carolina to be 44 per cent of t�e 
total drift biomass.  Some drift ecologists (Clifford 1972b, Griffith 1974) 
have reported terrestrial invertebrates to be a minor component of the total 
drift. . . 
Chironomidae adults were the most important component of the terrestrial 
drift in Polecat Creek. They completely domina.ted the two spring samples , 
especially April.  Aphids became the predominant group in September, these 
insects likely fell into the stream from overhanging vegetation. The 
Formicidae were common, especially in August during a period of high water. 
The presence of terrestrial insects in stream drift is dependent to a 
larger extent upon ambient weather conditions (Elliott 1967a, Kallemeyn and 
Novotny 197 7 ) . This may explain the extremely low numbers of terrestrial 
invertebrates collected in the August drift sample (Table 7) . 
Terrestrial invertebrates in Polecat Creek exhibited night-active diel 
periodic ities in all drift samples (Figs . 1-4) . However data from Figs. 17-20 
show tha t ,  the drift of invertebrates from terrestrial origins did not exhibit 
diel periodicities , and only those adults from aquatic origins were contributing 
to the nocturnal increases. Thus ,  I suggest that the same endogenous element 
which accounted for the diel activity patterns of aquatic immatures is retained 
by the adul t .  
Hinckley and Kennedy ( 1972)  found the terrestrial drift to be night-ac tive, 
but Jenkins et a l .  ( 1 970) reported it to be more abundant during midday and 
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afternoon than night. The difference in findings of these two studies relates 
to the composition of the drift .  All of the terrestrial drift reported by 
Hinckley and Kennedy ( 1 972) originated as part of a stream biota, thus, the 
reported diel periodicity. 
Recent investigations by Reisen ( 1 972) , Mathur and Ramsey ( 1974) , 
Mendelson ( 1 975) , and Mathur ( 19 7 7 )  have examined the interrelationships 
between the trophic ecology of some species of the genus Notropis (Cyprinida�) 
and the drift of lotic invertebrates. Relatively little is known of the 
feeding ecology of the striped shiner,  N. chrysocephalus (Rafinesque) and 
its 24-hour or diel feeding cycle has, never been invest igated . 
The data from May and August indicate that the striped shiner was 
principally a diurnal feeder in Polecat Creek. Greatest feeding activity 
occurred during the af ternoon until dusk, with a smaller feeding peak after 
sunrise.  Thus,  the striped shiner was not feeding most actively during 
periods of maximum drift densities. A similiar diel feeding pattern was des­
cribed by White and Wallace ( 1973)  for the spotfin shiner. 
Daily feeding activity was much greater in May than August , but this 
may be partially explained by the flood-like condit ions which immed iately 
preceded the August sampling period. Little is known concerning the effects 
of flooding on the feeding ecology of stream fishes. Trout have been shown to 
eat more on the first day of a flood than at other times, however after more 
than two days of high water they were eating less (Hynes 1 970) . Stomachs from 
the August sample were mostly empty and the food present was in advanced stages 
of digestion indicating that feeding was interrupted on August 10- 1 1  probably 
due to the extreme turbidity associated with the high water levels . 
It appeared that in the May sample the striped shiner made a change in 
spatial utilization of feeding habita t .  Stomach contents during daylight 
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hours reflected a midwater positon in the water column ; however change in 
composition of the diet suggested that feeding a t  dusk and during the night 
was taking place from off the substrate. White and Wallace ( 1973)  also found 
a diel change in feeding position at sunset for the spotfin shiner . Feeding 
during daylight hours was more intense on fewer prey taxa, whereas, at nigh t ,  
feeding, though less intense was more diverse in the number o f  food catagories .  
Mendelson ( 1975) concluded that resource subdivision due to differences in 
spatial utilization acts to reduce competit ion in sympatric populations. 
The str iped shiner has been previously described as feeding principally 
on terrestrial insect s ,  mainly Coleop�era and Diptera (Lotrich 1973) . Hynes 
( 1 970) reported that many stream-dwel ling cyprinids feed often at the surface 
and live to a great extent on allochthonous insects . Lotrich ( 1 973) also 
found that the relat ive importance of terrestrial invertebrates as an energy 
source for stream fishes decreased with increasing stream order. In Polecat 
Creek allochthonous drift contributed nearly one-third of the total drifting 
biomass . Thus , one would expect terrestrial invertebrates to be an important 
part of the diet of the striped shiner in Polecat Creek. Yet,  terrestrial 
organisms comprised only 5% of the diet in May and 10% in August .  
Chironomid larvae comprised the principal proportion of the striped 
shiners diet during May in Polecat Creek. Chironomid larvae comprised 2 5 . 6% 
of the total daily drift in May. Noticeable by their absence in the diet 
were mayflies and chironomid pupae , comprising 1 3 . 4  and 19 . 3  per cent respec­
tively of the total dtift for May 19-20 . I t  appears then that chironomid 
larvae were being taken selectively. Ware (1973)  found that prey activity, 
prey exposure, prey density and prey size were four of the major determinants 
of prey risk in benthic food chains. The density and size of chironomid 
larvae and pupae and mayflies were comparabl e .  However chironomid larvae 
were more common in diurnal drif t ,  and therefore more active and exposed when 
f ish were feeding most intensively. 
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